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POPULAR  AND  CHEAP  BOOKS, 

Particularly  suitable  for  Family  Libraries. 

PUBLISHED  BY  ' 

GRIGG,  ELLIOT  & CO. 

No.  14  North  Fourth  Street,  Philadelphia. 

Aira  FOR  SALE  BY  BOOKSELLERS  AND  COUNTRY  MERCHANTS  GENE- 
RALLY IN  THE  UNITED  STATES. 

“ Educated  mind  is  a Nation's  wealth,  and  promotes  the  happiness  of  mankind.” 

At  this  time,  when  the  press  is  teeming  with  so  much  nonsensical  trash, 
tending  to  corrupt,  not  only  the  literary  taste,  but  the  morals  of  the  people, 
parents  and  their  children  will  be  plea-eil  to  find  so  many  valuable  works 
to  be  procuretl  at  almost  any  bookstore  in  the  country.  Their  perusal  will 
tend  to  restoie  the  mind  to  a true  idea  of  life,  its  dignity,  its  duty  and  its 
destiny.  The  reading  of  the  following  books  will  e.\alt  the  mind,  and 
purify  the  affections,  and  awaken  to  life  many  a fresh  and  noble  thought 
that  now  lies  buried.  “ 'J'he  great  business  of  man  is,  to  improve  his 
miud  and  govern  his  manners.” 

THE  LIFE  OF  GEN.  ZACHARY  TAYLOR, 

BY  ROBERT  T.  CONRAD,  Esq., 

WITH  AN  ORIGINAL  AND  ACCURATE  PORTRAIT, 

And  elegant  illustrations  of  the  Battles  of  Fort  Harrison,  Okee-cho-bee,  Palo 
Alto,  Resaca  de  la  Palma,  Monterey  and  Buena  Vista. 

Com]2£ising  ample  details  of  his  early  life  and  public  and  private  career, 
derived  from  the  most  authentic  and  accurate  sources. 

In  a large  and  elegant  volume,  l2mo. 

JQr  The  Life  of  this  distinguished  General  from  the  eloquent  pen  of  Judge  Conrad, 
of  Phil.adelphia.  The  subject,  the  author,  the  times  and  the  circumstances,  all 
combine  to  render  such  a work  eminently  popular ; and  all  who  want  a complete 
history  of  his  Life  for  thek  libraries,  will  do  well  to  say,  in  orderine.  GRIGG. 
ELLIOT  & CO.’S  Edition.  ^ ’ 


GENERAL  TAYLOR  AND  HIS  STAFF,  12mo. 

ITlustratch  iufti)  33ortrafts. 

In  Press,  and  will  shortly  be  published, 

GENERAL  TAYLOR  AND  IIIS  STAFF; 

CONTAINING 

BIOGRAPHIES  OF  GENERALS  TAYLOR,  WORTH,  WOOL,  BUTLER 
AND  ALL  THE  DISTINGUISHED  OFFICERS  OP  THE  ’ 

PRES^^T  WAR. 

These  editions  will  be  the  very  Best  published^n  this  country  and  will  be 
beautifully  iliuslrated.  '' 
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JOSEPHUS’S  (FLAVIUS)  WORKS. 

Bt  the  i.atb  WIIjUAM  WHISTOX,  A.  M. 

From  the  last  London  edition,  complete,  and  tlieoidy  readable  edition  puUuhed 

in  this  coindnj. 

Af  a matter  of  course,  every  family  in  our  country  has  a copy  of  the  Holy  Bible 
^antl  ns  the  presumption  is,  the  greater  portion  often  consult  iu  pages,  we  take 
the  liberty  of  saying  to  all  those  that  do,  that  the  perusal  of  the  wriungs  of  Jose- 
phus will  be  found  very  interesting  and  instructing. 

A.I  those  who  wish  to  possess  a beautiful  and  correct  copy  of  this  inralaable 
work,jwould  do  well  to  purchase  this  edition.  It  is  fur  sale  at  ail  the  principal 
bookstores  in  the  United  States,  by  country  merchants  generally  in  the  Soulherj 
and  Western  States. 


SAY’S  POLITICAL  ECONOMY. 

A Treatise  on  Political  Economy,  or  the  Production,  Distribution,  and 
Consumption  of  Wealth.  By  Jean  Baptiste  Sa\’.  Fifth  American  edi- 
tion, with  Additional  Notes,  by  C.  C.  Biddle,  &q.,  in  1 vol.  8vo. 

It  would  be  beneficial  to  our  country  if  all  those  who  are  aspiring  to  office, 
were  required  by  their  constituents  to  be  conversant  with  the  pages  of  Say. 

The  distinguished  biographer  of  the  author,  in  noticing  this  work,  observes, 
“ Happily  for  science  he  commenced  that  study  which  forms  the  basis  of  his  admi- 
rable treatise  on  Political  Economy,  a work' which  not  only  improved  under- his 
hand  with  every  successive  edition,  but  has  been  translated  into  most  of  the  Euro- 
pean languages.” 

The  editor  of  the  North  American  Review,  speaking  of  Say,  observes,  that  he  is 
the  most  popular,  and  perhaps  the  most  able  writer  on  Political  Economy,  since 
the  time  of  Smith.” 


BENNETT  S (Rev.  John)  LETTERS  TO  A YOUNG  LADY, 

On  a variety  of  subjects  calculated  to  improve  the  heart,  to  form  the  man- 
ners, and  enlighien  the  unders^tanding.  “ That  our  Daughters  may  be 
as  polished  corners  of  the  Temple.”  » 

The  publishers  sincerely  hope,  (/or  the  happiness  of  mankind,)  th.at  a copy  ofthW 
valuable  little  work  will  be  found  the  companion  of  every  young  lady,  as  mtlfch  of 
the  happiness  of  every  family  depends  on  the  proper  cultivation  of  the  female  nund. 


BURDER’S  VILLAGE  SERMONS. 

Or,  101  Plain  and  Short  Discourses  on  the  Principal  Doctrines  of  the 
Gospel;  intended  for  the  use  of  Families,  Sunday  Schools,  or  compa- 
nies assembled  for  religious  instruction  in  country  villaizes.  By  George 
Burder.  To  which  is  added,  to  each  Sermon,  a short  Prayer,  with 
some  General  Prayers  for  Families,  Schools,  &x.,  at  the  end  of  the 
work.  Complete  in  1 vol.  8vo. 

These  sermons,  which  are  characteriied  by  a beautiful  simplicity,  the  entire 
absence  of  controversy,  and  a true  evangelical  spirit,  have  gone  through  many 
and  large  editions,  and  been  translated  into  several  of  the  continental  languages. 
“ They  have  also  been  the  honored  means  not  only  of  converting  many  individuals, 
out  also  of  introducing  the  Gospel  into  districts,  and  even  into  parish  churches, 
where  before  it  was  comparatively  unknown.” 

“ This  work  fully  deserves  the  immortality  it  has  attained.” 

This  is  a fine  library  edition  of  this  invaluable  work,  and  when  we  say  ihst  i* 
should  be  found  in  the  possession  of  every  Cimily,  wo  only  reiterate  the  sentiments 
and  sincere  wishes  of  all  wlm  take  a deepTOlcresl  in  the  eternal  welfare  of  man- 
kind. * 
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NEW  SONG  BOOK. 

Gnarg’s  Southern  and  Western  Songster ; being  a choice  collection  of  the 
most  Fashionable  Songs,  many  of  which  are  original,  in  1 vol.  ISrno. 
Great  care  was  taken  in  the  selection,  to  admit  no  song  that  contained,  in  the 
slightest  degree,  any  indelicate  or  iinpr*>per  allusions,  and  with  great  propriety  it 
may  claim  the  title  of  “ The  Parlor  Song  Book  or  Songster.”  The  immortal 
Shakspcare  observes — 

“ The  man  that  hath  not  music  in  himself. 

Nor  is  not  moved  with  concord  of  sweet  sounds, 

Is  fit  for  treasons,  stratagems,  and  spoils.” 

FAMILY  PRAYERS  AND  HYMNS. 

Adapted  to  Family  Worship,  and  Table.s  for  the  regular  Reading  of  the 
Scriptures.  By  Rev.  S.  C.  Winchester,  A.  M.,  late  Pastor  of  the  Si.vth 
Presbyterian  Church,  Philadelphia,  and  the  Presbyterian  Church  at 
Natchez,  Miss.  1 vol.  l2mo. 


A DICTIONARY  OF  SELFCP  AND  POPULAR  QUOTATIONS, 
Which  are  in  Daily  Use:  taken  from  the  Latin,  French,  Greek,  Spanish 
and  Italian  Languages;  together  with  a copious  collection  of  Law 
Maxims  and  Law  Terms.  Translated  into  English,  with  Illustrations, 
historical  and  iiliomatic.  Si.xth  American  edition,  corrected  with  addi- 
tions. 1 vol.  12mo. 

In  preparing  this  sixth  edition  for  the  press,  care  has  been  taken  to  give  the 
work  a thorough  revision,  to  correct  some  errors  which  had  before  escaped  notice, 
and  to  insert  many  additional  Quotations,  Law  maxims  and  Law  terms.  In  this 
state  It  is  offered  to  the  public  in  the  stereotype  form.  This  little  work  should 
find  its  way  into  every  family  library. 

TKn  ArflERICAXT  CHESTERFIELD. 

Or,  Youlh’slSuide  to  the  Way  lo  Wealth,  Honor,  and  Distinction,”  &c.. 
containing  also  a complete  Treati.'ef  on  the  art  of  Carving. 

“ We  most  cordially  recommend  the  American  Chesterfield  to  general  atten- 
tion; f)tit  to  young  persons  particularly,  as  one  of  the  best  works  of  the  kind  that 
has  ever  been  published  in  this  country.  It  cannot  he  too  highly  appreciated  not 
its  perusal  be  unproductive  of  satisfaction  and  usefulness.” 


SENECA’S  MORALS. 

By  way  of  Abstract,  to  which  is  added,  a Di.-course  under  the  title  of  an 
After-Thought,  by  Sir  Roger  L’Estrange,  Knt.  A new  fine  edition,  1 
vol.  18mo. 


A copy  of  this  valuable  little  work  should  be  found  in  every  family  Iflirary. 

THE  DAUGHTER’S  OWN  BOOK. 

Or,  Practical  Hints  from  a Father  to  his  Daughter.  1 vol.  18mo. 

This  is  one  of  the  most  practical  and  truly  valuable  treatises  on  the  culture  and 
discipline  of  the  female  mind,  which  has  hitherto  been  published  in  this  country 
and  the  publishers  are  very  confident,  from  the  great  demand  for  this  invaluable’ 
little  work,  that  ere  long  it  will  be  found  in  the  library  of  every  young  lady. 

G O E I)  S I T II ’.S  AMMATIiO  NATUKC. 

In  2 voh.  8fo.,  bcnulifnlly  llliiatratcd  with  385  Plates. 

“Goldsmith  can  never  be  made  obsolete  while  delicate  genius,  exquisite  feel- 
ing, fine  invention,  the  most  harmonious  metre,  and  the  happiest  diction  are  at  all 
Van  cci.** 
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THK  WORKS  OF  LAURENCE  STERNE. 

Ill  i vOl.  8vo.,  wiin  a mIb  ot  the  Author,  written  by  himself,  and  a Portrait 

The  be.iutics  of  this  author  arc  so  well  known,  and  hit  errors  in  slrle  tad 
expression  so  few  and  far  between,  that  one  reads  with  renewed  delight  bit  ce»*- 
cate  turns,  &c. 


•SPLENDID  LIBRARY  EDITIONS. 

Il.L,USTn^TED  STJUS'ItJiRn  POETS. 

ELEGANTLY  PRINTED,  AND  UNIFORM  IN  SIZE  AND  STTIE. 

The  following  editions  of  Standard  British  Poets  are  illoslrztied  whh  nu- 
merous steel  engravings,  and  may  be  had  in  all  varieties  of  binding. 

H3'inE®sr3s  w®iBisso 

Complete  in  1 vol.  8vo  , including  all  his  Suppressed  and  Attributed  Poema; 
with  6 beautiful  engravings. 

Oir  This  edition  has  been  carefully  compared  with  the  recent  London  editioa 
of  Mr.  Murray,  and  made  complete  by  the  addition  of  more  than  fifty  pages  of 
poems  heretofore  unpublished  in  England.  Among  these  there  are  a number  that 
have  never  appeared  in  any  American  edition;  and  the  publishers  believe  they 
are  warranted  in  saying,  that  this  is  the  most  complete  edition  of  Lord  Byron't 
Poetical  Works  ever  published  in  the  United  States. 


COWPER  AND  THOMSON’S  PROSE  AND  POETICAL  WORKS. 


Complete  in  1 vol.  8vo.,  including  two  hundred  and  fifty  Letters,  and 
sundry  Poems  of  Cowper,  never  before  published  in  this  country;  and 
of  Thomson  a new  and  interesting  Memoir,  and  upwards  of  twenty 
new  Poems,  for  the  first  time  printed  from  his  own  Mantjpiripts,  taken 
from  a late  edition  of  the  Aldine  Poets  now  publishing  in  London; 
with  7 beautiful  engravings. 

The  distinguished  Professor  Silliman,-  speaking  of  this  edition,  observes,  “ I am 
as  much  gratified  by  the  elegance  and  fine  taste  of  your  edition,  as  by  iho  noble 
tribute  of  genius  and  moral  excellence  which  these  delightful  authors  have  left  for 
all  future  generations;  and  Cowper,  especially,  is  not  less  conspicuous  at  a true 
Christian  moralist  and  teacher,  than  as  a poet  of  great  power  and  exquisite  taste.” 


THE  POETICAL  WORKS  OF  MRS.  HEMANS. 

Complete  in  1 vol.  with  7 beautiful  engravings. 

This  is  a new  and  complete  edition,  with  a splendid  engraved  likeness  of 
Mrs.  Hemans  on  steel,  and  contains  all  the  poems  in  the  last  London  and  Amen- 
can  editions.  With  a Critical  Preface  by  Mr.  Thatcher,  of  Boston. 

“ As  no  work  in  the  Knglish  language  can  he  commended  with  more  confidence, 
it  will  argue  bad  taste  in  a female  in  this  country  to  be  without  a complete  edition 
of  the  writings  of  one  who  was  an  honor  to  her  sex  and  to  humanity,  and  whose 
productions,  from  first  to  last,  contain  no  syllable  calculated  to  call  a blush  to  the 
cheek  of  modesty  and  virtue.  There  is,  moreover,  in  Mrs.  Hemans’  poetry  a 
moral  purity,  and  a religious  feeling,  which  commend  it,  in  an  especial  manner, 
to  the  discriminating  reader.  No  parent  or  guardian  will  be  under  the  necessity 
of  imposing  restrictions  with  regard  to  the  tree  perusal  of  every  production  ema- 
nating from  this  gifted  woman.  There  breathes  throughout  the  whole  a most 
eminent  exemption  from  impropriety  of  thought  or  diction  ; and  there  is  at  umea 
a pensiveness  of  tone*  a winning  sadness  in  her  more  serious  compositions,  which 
tells  of  a soul  which  has  been  lifted  from  the  contemplation  of  terrestrial  lbingS| 
to  divine  communings  with  beings  of  a purer  world.” 
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THE  POETICAL  WORKS  OF  ROSSERS.  CAMPBELL,  MONT- 
GOMERY, LAMB,  AND  KIRK  WHITE. 

Complete  in  1 vol.  8vo. , with  6 beautiful  engravings. 

MILTON,  YOUNG,  GRAY,  BEATTIE,  AND  COLLINS’  POETICAL 

WORKS. 

Complete  in  1 vol.  8vo. ; with  6 beautiful  engravings. 

HEBER,  POLLOK,  AND  CRABBE’S  POETICAL  WORKS. 

Complete  in  1 vol.  8vo.;  with  6 beautiful  engravings. 

A writer  in  the  Boston  Traveler  holds  the  followirtg  language  with  reference  to 
these  valuable  editions: — 

Mr.  Editor — I wish,  without  any  idea  of  puffing,  to  say  a word  or  two  upon  the 
“Library  of  English  Poets”  that  is  now  published  at  Philadelphia,  by  Grigg  & 
Elliot;  it  is  certainly,  taking  into  consideration  the  elegant  manner  in  which  it  is 
printed,  and  the  reasonable  price  at  which  it  is  afforded  to  purchasers,  the  liest 
edition  of  the  modern  British  Poets  that  has  ever  been  published  in  this  country. 
Each  volume  is  an  octavo  of  about  500  pages,  double  columns,  stereotyped,  and 
accompanied  with  fine  engravings,  and  biographical  sketches,  and  most  of  them 
are  reprinted  from  Galiagnani’s  French  edition.  As  to  its  value  we  need  only 
mention  that  it  contains  the  entire  works  of  Montgomery,  Gray,  Beattie,  Collins, 
Byron,  Cowper,  Thomson,  Milton,  Young,  Rogers,  Campbell,  Lamb,  Hemans, 
Heber,  Kirk  White,  Crabbe,  the  Miscellaneous  Works  of  Goldsmith,  and  other 
martyrs  of  the  lyre.  The  publishers  are  doing  a great  service  by  their  publication, 
and  their  volumes  are  almost  in  as  great  demand  as  the  fashionable  novels  of  the 
day,  and  they  deserve  to  be  so,  for  they  are  certainly  printed  in  a style  superior 
to  that  in  which  we  have  before  had  the  works  of  the  English  Poets.” 

No  library  can  be  considered  complete  without  a copy  of  the  above  beautiful 
and  cheap  editions  of  the  English  Poets,  and  persons  ordering  all  or  any  of  them 
will  please  say  Grigg,  Elliot  & Co.’s  illustrated  editions. 

HIND’S  POPULAR  SYSTEM  OF  FARRIERY. 

Taught  on  a new  and  easy  plan,  being  a Treatise  on  all  the  Diseases  and 
Accidents  to  which  the  Horse  is  liable.  With  considerable  additions 
and  improvement  adapted  particularly  to  this  country,  by  Thomas  M. 
Smith.  Veterinary  Surgeon,  and  Member  of  the  London  Veterinary 
Medical  Society.  In  1 vol.  12mo. 

MASON’S  POPULAR  SYSTEM  OF  FARRIERY. 
Comprising  a General  Description  of  the  noble  and  useful  animal,  the 
Horse,  together  with  the  quickest  and  simplest  mode  of  fattening; 
necessary  treatmerit  while  undergoing  e,\cessive  fatigue,  or  on  a jour- 
ney; the  construction  and  management  of  Stables;  different  marks  for 
a.scertaining  the  Age  of  a Horse:  also,  a concise  Account  of  the  Dis- 
eases to  which  the  Horse  is  subject;  with  such  remedies  as  long  e.xpe- 
rience  has  proved  to  be  effectual.  By  Richard  Mason,  M.  D.,  formerly 
of  Surrey  Co.,  \a.  Ninth  edition,  with  additions.  To  which  is  added 
a Prize  Exuny  on  Mules,  and  An  Appendix  containing  Observations  and 
Recipes  for  the  cure  of  most  of  the  common  distempers  incident  to 
Horses,  O.xen,  Cows,  Calves,  Sheep,  Lambs,  Swine,  Dogs,  &c.  &c. 
Selected  from  different  authors.  Also,  an  Addenda,  containing  Annals 
of  the  lurf,  American  Stud  Hook,  Rules  for  Training,  Racing,  &c. 

The  publishers  h.ivc  received  numerous  flattering  notices  of  the  great  practical 
value  of  these  works.  The  distinguished  editor  of  the  American  Farmer,  speak- 
ing  of  them,  observes — “ Wo  cannot  loo  highly  recommend  these  books,  and 
therefore  advise  every  owner  of  a horse  to  obtain  them.” 
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THE  STOCK  RAISER’S  MANUAL. 

A Guide  to  the  Raising  and  Improvment  of  Cattle,  being  a Treatise  on  their 
Breeds,  Management,  and  Diseastes.  By  W.  Vouati,  author  of  a ‘-Trea- 
tise on  ihe  Horse,”  with  numerous  illustrations.  Complete  in  t voL  hva 
This  work  will  be  found  of  the  greatest  importance  to  farmers  and  cattle  raiaera 
throughout  the  United  States,  and  should  be  in  the  possession  of  eterjr  farmer,  as 
it  is  the  most  complete  work  on  this  subject  ever  published. 


M’MAHON’S  AMERICAN  6AREENER. 

Ninth  edition,  much  improved.  In  1 vol.  8vo. 

This  is  an  invaluable  work  to  all  who  wish  to  obtain  any  information  on  the  snl^ 
ject  pf  Gardening  in  all  its  various  branches. 


GRIGG,  ELLIOT  & CO’S 

RURAL  REGISTER  AND  ALMANAC  * 

For  l§48:  to  be  continued  Annually.  V’ 

For  farmers  and  gardeners  it  is  invaluable,  giving  full  directions  for  all  their 
work  for  every  month  in  the  year,  and  for  all  the  States  in  the  Union.  There  is 
no  work  ever  published  that  contains  so  much  useful  and  valuable  information  in 
BO  cheap  and  convenient  a form  ; and  we  do  say  that  no  farmer  or  gardener,  who 
is  worth  a “ bit,”  should  be  without  one.  There  is  no  pursuit  in  which  more  real 
rational  enjoyment  and  comfort  will  follow  to  an  industrious  mao  than  Uorticnl- 
tural  employments. 


BOOK  OF  POLITENESS. 

The  Gentleman  and  Lady’s  Book  of  Politeness  and  Propriety  of  Deport- 
ment. Dedicated  to  the  Youth  of  both  se.ves.  By  Madame  Celnart 
Translated  from  the  Sixth  Paris  edition,  enlarged  and  improved.  Fiftn 
American  edition. 


THE  BEAUTIES  OF  HISTORY. 

Or,  Examples  of  the  Opposite  Eflects  of  Virtue  and  Vice,  for  the  use  of 
Families.  1 vol.  12mo.,  with  plates. 

“After  a careful  examination  of  this  book,  we  can  conscientiously  recommend 
it  to  parents  and  teachers  as  a most  meritorious  performance.  There  are  here 
collected,  within  a narrow  compass,  the  most  striking  examples  of  individual  virtue 
and  vice  which  are  spread  forth  on  the  pages  of  history,  or  are  recorded  in  per- 
sonal biography.  The  noblest  precepts  are  recommended  for  the  guidance  o' 
youth;  and  in  the  most  impressive  manner  is  he  taught  to  conquer  the  degrading 
impulses  which  lower  the  standard  of  the  human  character.  We  have  not  lately 
met  with  a volume  which,  in  design  and  execution,  seemed  so  acceptable  as  tins 
The  book,  moreover,  is  handsomely  got  up,  and  illustrated  with  wood  engrav- 
ings.” 


THE  CIEHBYMAN’S  ASSISTANT. 

Or,  Guide  in  Reading  the  Liturgy;  containing  Directions  for  Reading  Cor 
rectly  with  the  Pronunciation.  By  Rev.  \V.  H.  Odenheimer,  of  rhila 
delphia.  1 vol.  12mo.,  cloth. 


LIFE  OF  PAUL  JONES. 


In  one  vol.  12mo.,  with  100  Illustrations. 

“ Life  of  Reax  Admiral  John  Paul  Jones,”  &c.  &c.,  by^James  Hamilton.  The 
work  is  compiled  from  his  original  journals  and  correspondence;  and  includes  an 
account  of  his  services  in  the  American  Revolution,  and  in  the  war  between  the 
Russians  and  Turks  in  the  Black  Sea.  There  is  scarcely  any  Naval  Hero  of  any 
age  who  combined  in  his  character  so  much  of  the  adventurous,  skilful  and  daring, 
as  Paul  Jones.  The  indidents  of  his  life  are  almost  as  startling  and  alfsorbing  as 
those  of  romance.  His  achievements  during  the  Amerioan  Revolution — the  fight 
between  the  Bon  Homme  Richard  and  Serapis,  the  moat  desperate  naval  action  on 
record,  and  the  alarm  into  which,  with  so  small  a force,  he  threw  the  coasts  of 
England  and  Scotland,  are  matters  comparatively  well  known  to  Americans;  but 
the  incidents  of  his  subsequent  career  have  been  veiled  in  obscurity,  which  is  dis- 
sipated by  this  Biography.  A book  like  this,  narrating  the  actions  of  such  a man, 
ought  to  meet  with  an  extensive  sale,  and  become  as  popular  as  Robinson  Crvsoe 
in  fiction,  or  IVeems’  Life  of  Marion  and  Washington,  and  similar  books  in  fact. 
It  contains  400  pages — has  a handsome  portrait  and  medallion  likeness  of  Jones, 
and  is  illustrated  with  numerous  original  wood  engravings  of  naval  scenes  and 
distinguished  men  with  whom  he  was  familiar. 

L.  G.  Curtis,  Esq.,  editor  of  The  Commercial,  Cincinnati,  Ohio,  speaking  of  this 
work,  &c.,  observes: — “ Life  of  Rear  Admiral  Paul  Jones,  illustrated  with  nume- 
rous engravings  from  original  drawings.”  This  book  we  prize  above  any  in  our 
possession.  John  Paul  Jones  was  truly  an  extraordinary  man.  He  had  the  honor 
to  hoist  with  his  own  hands  the  flag  of  freedom,  the  first  time  it  was  displayed  in 
the  Delaware,  and  in  after  life  declared  that  he  attended  it  with  veneration  ever 
after.  To  Paul  Jones  the  honor  of  raising  up  an  American  navy  belongs.  He  was 
the  first  commander  in  the  world  who  made  the  proud  flag  of  England  “come 
down.”  His  life,  as  printed  by  Messrs.  Grigg,  Elliot  & Co.,  should  be  in  the 
hands  of  every  intelligent  American. 


WALKER’S  SCHOOL  AND  FAMILY  DICTIONARY. 

NEW  EDITION. 

FROM  NEW  STEREOTYPE  PLATES,  GREATLY  IMPROVED,  AND  PRINTED 
ON  WHITE  PAPER. 

A Critical  Pronouncing  Dictionary  and  Expositor  of  the  English  language, 
in  which  the  meaning  of  eveny  word  is  explained,  and  the  sound  of 
every  syllable 'distinctly  shown.  To  which  are  prefixed  an  Absiract  of 
English  Pronunciation,  and  Directions  to  Foreigners  for  Acquiring  a 
Knowledge  of  the  Use  of  this  Dictionary.  By  John  Walker,  author  of 
“Elements. of  Elocution,”  “ Rhyming  Dictionary,”  &c.  &c.  Abridged 
for  the  use  of  Schools,  by  an  American  Citizen.  ° 

P.  S.  This  is  a new  edition,  on  fine  paper,  and  improved  in  printing  and  bind- 
ing. Parents  and  Teachers  will  please  examine  and  order  Grigg,  Elliot  k Co.’s 
Improved  Edition. 

An  eminent  writer,  and  a good  judge  of  the  value  of  Dictionaries,  observes  as 
follows: — 

We  have  received  from  the  publishers,  Messrs.  Grig|r,  Elliot  & Co.,  No.  14 
North  Fourth  Street,  a copy  of  their  new  and  handsome  edition  of  Walker’s  Criti- 
cal Pronouncing  liictionary  for  Schools.  The  present  edition  is  decidedly  the 
best  and  most  convenient  we  have  ever  seen,  both  in  regard  to  the  size  of  the 
type  on  which  it  is  printed,  and  the  style  and  form  in  which  it  is  issued.  It  has  been 
“got  up”  in  a handsome  and  substantial  manner,  expressly  for  schools — has  been 
greatly  improved  and  made  better  in  every  respect  for  teachers  and  scholars.  All 
teachers  who  have  any  regard  for  their  eyes  and  the  eyes  of  their  scholars,  w'ould 
find  it  to  their  advantage  to  use  this  edition,  printed  as  it  is  from  new  siereolypo 
plates  and  on  clean  white  paper.  The  edition  is  for  sale  by  booksellers  and  coua- 
try  merchants  generally  throughout  the  United  States, 


BOLLES’  PHONOGRAPHIC  PRONOUNCING  DICTIONARY. 

' IN  ONE  VOL.  nOYAL  8 VO 

This  vnlu.iblo  work  hns  met  with  the  rnont  favorable  reception  from  the  Ameri- 
can public.  It  contains  morn  words  than  the  8vo.  edition  of  tVebrter,  and  his  the 
pronunciation  attached  accordini;  to  the  best  authorities,  which  is  a very  import- 
ant addition,  and  renders  the  work  much  more  desirable  for  general  and 
reference  than  of  any  of  the  large  dictionaries  now  in  use.  No  man  of  bu‘iriest 
or  family  should  be  without  this  valuable  Dictionary. 

I The  same  work  abridged,  in  1 vol.  I2mo.,  we  have  just  published  also,  which 
will  be  found  an  invaluable  class  book  for  academies,  seminaries,  and  higher  order 
of  schools,  as  well  as  an  important  companion  to  the  education  of  every  young 
person. 

BIGLAND’S  NATURAL  IIISTORi' 

Of  Animals,  Birds,  Fishes,  Reptiles  and  Insects,  illustrated  with  nume- 
rous and  beautiful  engravings.  By  John  Bigland,  author  of  a “ View 
of  the  World,”  “ Letters  on  Universal  History,”  &c.  Complete  in  1 
vol.  12mo. 

JO*  This  work  is  particularly  adapted  for  the  use  of  Schools  and  Families, 
forming  the  most  elegantly  written  and  complete  work  on  the  subject  of  Natural 
History  ever  published,  and  is  worthy  of  the  special  attention  of  the  teachers  of 
all  our  schools  and  academies. 

BIGLAND’S  NATURAL  HISTORY  OF  ANIMALS. 

Illustrated  with  12  beautifully  colored  engravings. 

BIGLAND’S  HISTORY  OF  BIRDS. 

Illustrated  with  12  beautifully  colored  engravings. 


iFiiiBsniio  A ®ifo 

By  Shoberl,  with  12  colored  plates. 

These  works  are  got  up  in  a very  superior  style,  and  well  deserve  an  introduo- 
tion  to  the  shelves  of  every  family  library,  as  they  are  very  interesting,  and  pa> 
ticularly  adapted  to  the  juvenile  class  of  readers. 


GRIMSHAW’S  POPULAR  HISTORIES. 

FOR  SCHOOLS  AND  FAMILY  LIBRARIES. 

GRIMSHAW’S  HISTORY  OF  THE  UNITED  STATES. 
Recently  brought  up  by  the  author  to  the  present  time.^ 

Also,  Questions  adapted  to  the  above  History;  and  a Key,  adapted  to  the 
Questions,  for  the  use  of  Teachers  and  Families. 

GRIMSHAW’S  HISTORY  OF  ENGLAND. 

Recently  brought  up  by  the  author  to  the  present  time.^ 

Also,  Questions  adapted  to  the, above  History;  and  a Key,  adapted  to  the 
Questions,  for  the  use  of  Teachers  and  Families. 

GRIMSHAW’S  IMPROVED  EDITION  OF  GOLDSMITH’S  HISTORY 

OF  GREECE, 

With  a Vocabulary  of  the  Proper  Names  contained  in  the  work,  and  the 
Prosodial  Accents,  in  conformity  ihe  Pronunciation  of  Lempriere. 
Also,  Questions  adapted  to  the  above  Histoty;  and  a Key,  adapted  to  the 
Questions,  for  the  use  of  Teachers  and  Families. 
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'iRIMSEAW’S  IMPROVED  EDITION  OF  GOLDSMITH’S  HISTORY 

OF  ROME. 

Revised  and  Corrected  ; and  a Vocabulary  of  Proper  Names  appended, 
with  Prosotlial  Marks  to  assist  in  their  Pronunciation. 

Also,  Questions  adapted  to  the  above  History;  and  a Key,  adapted  to  the 
Questions,  for  the  use  of  Teachers  and  Families. 

GRIMSHAW’S  HISTORY  OF  FRANCE,  with  Key  and  Questions 
GRIMSHAW’S  HISTORY  AND  LIFE  OF  NAPOLEON. 

The  editor  of  the  North  American  Review,  speaking  of  these  Histories,  ob- 
serves, that — 

Among  the  Elementary  Books  of  American  History,  we  do  not  remember  to 
have  seen  any  one  more  deserving  approbation  than  Mr.  Griinshaw's  History  of 
the  United  States.  It  is  a small  volume,  and  a great  deal  of  matter  is  brought 
into  a narrow  space;  but  the  author  has  succeeded  so  well  in  the  construction  of 
his  periods,  and  the  arrangement  of  his  materials,  that  perspicuity  is  rarely  sacri- 
ficed to  brevity. 

The  chain  of  narrative  is  skilfully  preserved ; and  the  author’s  reflections  are 
frequently  such  as  to  make  the  facts  more  impressive,  and  lead  the  youtliful  mind 
to  observe  causes  and  consequences  which  might  otherwise  have  been  overlooked. 
As  a school  book  it  may  justly  be  recommended. 

What  has  been  said  of  this  volume  will  apply  generally  to  his  other  historical 
works.  They  are  each  nearly  of  the  same  size  as  the  one  just  noticed,  and  de- 
signed for  the  same  object,  that  is,  the  use  of  classes  in  schools. 

The  History  of  England  is  an  original  composition ; but  the  Grecian  and  Roman 
Histories  are  Goldsmith’s,  improved  by  Grimshaw,  in  which  he  has  corrected  the 
typographical  errors  with  which  the  later  editions  of  Goldsmith’s  Abridgements 
so  much  abound  ; and  removed  any  grossness  in  language,  which,  in  some  few 
ingtances,  render  these  valuable  compends  less  useful  in  the  schools  to  which 
3^th  of  both  sexes  resort.  He  has  also  added  a Vocabulary  of  Proper  Names, 
accentuated,  in  order  to  show  their  right  pronunciation,  which  is  a valuable  ap- 
pendage to  the  History. 

All  these  books  are  accompanied  with  very  full  and  well-digested  Tablos  of 
Questions,  for  the  benefit  of  Pupils,  and  also  with  Keys  to  the  same,  for  the  con- 
venience of  Teachers. 

GRIMSHAW’S  LADIES’  LEXICON,  - 
And  Parlor  Companion;  containing  nearly  every  word  in  tho  EnglisI 
language,  and  e.'Lhibiting  the  phiraU  of  nouns  and  the  participles  ol 
.•verbs;  being  alsd  particularly  adapted  to  the  use  of  Academies  and 
Schools.  By  William  Grimshaw,  Esq. 

In  the  Nashville  Republican,  we  observe  the  following  notice  of  this  very  usefui 
book t 

In  recommending  the  “ Ladies’  Lexicon,”  therefore,  to  all  our  readers,  male 
and  female,  who  have  ever  experienced  the  difficulties  which  it  is  so  admirably 
calculated  to  remedy,  we  but  do  an  ordinary  act  of  justice  to  the  author  and  pub- 
lisher. We  consider  the  “ Ladies’  Lexicon,”  and  recommend  it  to  our  readers  as 
a work  that  possesses  superior  claims  on  their  attention  and  patronage. 

THE  GENTLEMEN’S  LEXICON. 

Or,  Pocket  Dictionary:  containing  nearly  every  word  in  the  English  lan- 
guage, and  e.vhibiting  the  plurals  of  nouns  and  the  pariiciples  of  verbs; 
being  also  particularly  adapted  to  the  use  of  Academies  and  Schools. 
By  William  Grimshaw. 

The  public  are  again  indebted  to  tho  talents  of  Mr.  Grimshaw,  for  the  very  use- 
ful books  which  he  has  called  “The  Ladies’  and  Gentlemen’s  Lexicons.”  The 
peculiarity  and  advantages  of  these  works  may  be  collected  from  tho  following 
portion  of  the  preface: — , 
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They  difTcr  from  all  preceding  workt  of  the  kind  in  thli,  that  they  eihibit  th« 
pliirnls  of  nil  nouns  which  are  not  formed  by  the  mere  addition  of  the  letter  i, 
and  also  the  participles  of  every  verb  now  generally  ijsfd,  and  unless  accompO' 
nied  by  a particular  caution.  No  word  has  been  admitted  which  is  not  now  of 
polite  or  popular  use;  and  no  word  has  been  excluded  which  is  required  eilhei  ts 
epistolatory  composition  or  conversation. 

In  giving  the  above  extracts  we  take  occasion  to  say,  that  teachers  will  6nd  the 
“Ladies’  and  Gentlemen’s  Lexicons”  works  admirably  adapted  to  take  the  place, 
with  advantage  to  their  pupils,  of  the  different  works  recently  put  into  their  hands 
under  the  name  of  Expositors,  &c. 

5)ir  The  above  work  has  been  introduced  as  a Classbook  into  many  of  our 
academies  and  schools,  with  great  approbation. 


Ruschenberger’s  First  Books  of  Natural  History. 

FOR  SCHOOLS,  ACADEMIES,  COLLEGES,  AND  FAMILIES. 


DR.  RUSCHENBERGER'S  ELEMENTS  OF  ANATOMY  AND 
PHYSIOLOGV. 

For  the  use  of  Schools  and  Families;  with  45  illustrations.  1 vol.  12ma 

This  is  a most  valuable  work,  by  Dr.  Ruschenberger:  and  most  admirably  are 
the  plates,  representing  all  the  different  parts  of  the  body,  done.  It  is  cheap 
and  every  parent  should  place  one  in  the  hands  of  his  children. — *V.  Y.  Herald. 

DR.  RUSCHENBERGER’S  ELEMENTS  OF  MAMMALOGY. 

The  Natural  History  of  Quadrupeds;  for  beginners;  75  illustrations.  1 

vol.  12mo. 

This  number  treats  of  all  animals  that  in  infancy  feed  on  the  milk  of  tleir 
mothers,  from  the  human  being  down  to  the  musquito-catching  bat.  Like,  the 
“ First  Book,”  it  is  divided  into  Questions  and  Answers,  and  a Glossary;  and  is 
illustrated  by  six  plates.  It  is  very  cheap;  and  contains  an  abundance  of  useful 
information.  There  are  thousands  of  persons  in  this  country,  and  millions  in 
Europe,  who  do  not  know  that  whales  give  milk. — New  York  Era. 

We  do  not  know  a more  useful  set  than  this  promises  to  be — and  IS. — New  Ytrk 
Aurora. 

DR.  RUSCHENBERGER’S  ELEMENTS  OF  ORNITHOLOGY. 

The  Natural  History  of  Birds;  for  beginners;  81  illustrations.  1 vol.  12ma 

Neig  '^rk,  Feb,  9,  1846. 

Sir — I have  received  your  note  of  the  3d  instant,  together  with  the  Elemehu 
of  Ornithology,*’  prepared  for  the  use  of  Schools  and  Colleges,  by  W..S.  \V. 
Kuschenberger,  M.  D.,  &c.,  and  have  read  the  work,  in  compliance  with  the  re- 
quest of  the  American  Institute,  that  I should  examine  and  report  upon  it. 

I have  great  pleasure  in  highly  recommending  it.  To  say  the  Iruth^althongh  I 
am  somewhat  blanched  by  the  hand  of  time,  and  have  many  yearp  been  a student 
of  Ornithology,  I consider  the  present  the  very  best  introduction  to  that  science 
that  I have  ever  seen;  and  I might  add  as  full  praise  to  the  other  works  of  the 
series  of  Ruschenberger’a  text- books  of  Natural  History,  as  far  as  1 am  acquainted 
with  the  subjects  they  relate  to. 

Dr.  Ruschenberger  has,  in  giving  this  series  to  the  public,  rendered  a bene6t  to 
all  seekers  after  science,  as  both  old  and  young  may  proht  by  the  well-arranged 
and  valuable  information  these  volumes  contain.  \our  obedient  servant, 

To  H.  Meigs,  Esq,,  JOHN  J.  ADDUBON. 

Recording  Secretary  of  the  American  Institute,  New  York  City. 

We  wish  we  could  induce  our  teachers  generally  to  examine  this,  as  well  as  the 
earlier  works  of  Dr.  Ruschenberger;  they  are  admirably  arranged,  and  jnst  the 
very  books  needed  for  schools.  The  work  before  us,  on  the  Natural  History  of 
Birds,  is  an  admirable  one;  and  no  teacher  should  neglect  to  introduce  the  series. 

Cincinnaii  Gazette, 
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W«  have  much  pleasure  in  commending  this  series  of  works  the  third  of 
which,  now  before  us,  is  on  Ornithology.  It  will  be  found  useful  in  the  school- 
room, or  the  private  study. — U.  S.  Gazette. 

DR.  RUSCHENBERGER'S  ELEMENTS  OF  HERPETOLOGY  AND 

ICHTHYOLOGY. 

The  Natural  History  of  Reptiles  and  Fishes;  for  beginners;  66  illustra- 
tions. 1 vol.  12mo. 

Ruschenberger’s  Series  of  Books  on  Natural  History  are  among  the  most  valu- 
able and  useful  works,  for  the  use  of  Schools,  that  have  ever  been  published.  A 
knowledge  of  Natural  History  is  not  only  valuable,  but  deeply  interesting  ; and  no 
one’s  cducnlion  can,  with  such  facilities  as  these  works  afford,  be  considered  com- 
plete  without  it. — National  Intelligencer . 

DR.  RUSCHENBERGER’S  ELEMENTS  OF  CONCHOLOGY. 

The  Natural  History  of  Shells  and  Mollusca;  for  beginners;  119  illustra- 
tions. 1 vol.  l2mo. 

“ We  have  no  hand-books  equal  to  these  j and  we  think  Dr.  R.  has  conferred 
an  obligation  upon  teachers  and  learners  by  producing  them  in  an  English  dress, 
with  all  the  advantages  of  well-engraved  illustrations.  The  whole  set  of  this 
work,  which  is  furnished  at  a low  price,  will  prove  an  invaluable  acquisition  to  the 
school  library.” 

DR.  RUSCHENBERGER’S  ELEMENTS  OF  ENTOMOLOGY. 

The  Natural  History'  of  Insects;  for  beginners;  91  illustrations.  1 vol.  12mo. 

The  subjects  are  well  treated  ; and  from  the  exceeding  cheapness  and  admirable 
arrangement  of  these  elementary  works,  they  are  well  fitted  for  general  use  in 
Public  Schools,  Academies,  and  in  every  private  library. — New  York  American. 

DR.^USCHENBERGER’S  ELEMENTS  OF  BOTANY. 

The  Natural  History  of  Plants;  for  beginners;  194  illustrations.  1 vol. 
12mo. 

We  do  not  hesitate  to  say,  that  this  is  the  best  work  of  the  kind  and  dimensions 
that  has  ever  fallen  under  our  notice.  We  hope  all  will  embrace  the  first  oppor- 
tunity of  procuring  a copy,  as  we  are  sure  they  will  prize  it  highly. — Botanic 
Recorder. 

We'fegard  this  series  as  eminently  useful,  supplying  adequately  the  instruction 
in  Natural  History  necessary  to  a proper  school  education. — North  American. 

DR.  RUSCHENBERGER’S  ELEMENTS.  6f  GEOLOGY. 

The  Natural  History  of  the  Earth’s  Structure;  for  beginners;  illustrated 
with  300  beautiful  Wood-cuts,  designed  to  assist  the  learner  in  the 
course  of  his  studies.  1 vol.  12mo. 

“ We  agree  with  a competent  judge  in  the  opinion,  that  it  is  the  most  complete 
and  beautiful  Elementary  Treatise  on  the  subject  which  has  been  published  in  this 
country.  The  subject  of  Geology  is  now  attracting  a great  deal,  and  will  continue 
to  excite  still  more  attention  in  the  United  States,  as  our  vast  mineral  resources 
are  becoming  more  fully  developed;  and  this  work  exactly  suits  the  wants  of  the 
public,  in  training  up  the  young  for  future  study  in  this  branch  of  knowledge.” 
The  series  of  books  of  which  this  forms  a part  has  been  highly  and  justly  com- 
mended by  the  ablest  judges,  as  furnishing  rare  facilities  for  the  acquisition  of 
branches  of  knowledge,  but  too  much  neglected  in  our  schools.  We  have  ex- 
amined the  volumes  with  much  care,  and  we  find  them  well  deserving  all  the 
praise  bestowed  on  them. — Godey’t  Lady’t  Book, 
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“The  above  series,  taken  separately  or  collectively,  is  considered  one  of  the 
most  valuable  contributions  to  the  cause  of  education  which  has  ever  beta  pjt*- 
lished  in  this  country.” 

This  interesting  Series  of  Books  has  already  met  with  the  most  fliitensg  recOjO- 
tion  from  the  American  press.  They  have  been  introduced  into  the  piibuc  senoois 
of  Pennsyivania,  Massachusetts,  Ohio,  Maine,  New  York,  Tennessee,  Al,’ 
Georgia,  lilinois,  Indiana,  tiie  Caroiinas,  &c.,  and  many  of  the  fir»t  ciav*  .‘•eon- 
nayies  of  Learning  in  the  United  States.  The  moderate  price  of  this  series  is  s 
great  recommendation,  being  half  the  price  of  the  common  school  books  iu  use, 
on  the  same  subject. 

Yale  College,  Dee.  19,  1.S4.5. 

I think  this  an  excellent  work — condensed,  lucid,  exact,  and  comprehenvivf; — a 
safe  guide  for  the  pupil,  and  a useful  review  fur  the  teacher.  The  illustrations 
are  numerous  and  exact.  B.  SILLIMAN. 

Extract  of  a Report  to  the  American  Institute. 

Your  committee  with  much  pleasure  recommend  this  higlily  valuable  book  to 
the  attention  of  those  who  conduct  our  Schools,  Academies,  and  Colleges,  as  a 
work  excellently  calculated  to  give  the  first  outlines  of  the  very  importaot  study 
of  Geology  to  students.  Nor  do  we  hesitate  to  say,  that  all  men,  except  learned 
Geologists  alone,  will  feel,  after  its  perusal,  that  they  have  received  a Igreat  re- 
ward for  a very  small  expense  of  time  and  money.  JAMBS  J.  M.kPBS. 


GRIGG  & ELLIOT’S  KEV/  SERIES  OF 

COMMON  SCHOOL  READERS, 

Numbers  First,  Second,  Third  and  Fourth. 


These  books  are  particularly  adapted  for  an  introduction  into  the  Schools  gene- 
rally in  the  South  and  West;  and  Teachers  who  feel  a deep  interest  in  promoting 
the  welfare  of  their  pupils,  will,  no  doubt,  after  a careful  examination,  give  them 
the  preference  over  all  otlier  Readers  now  in  use. 

Parents  and  Teaehers  will  please  read  the  following  notice  of  this  invaluable 
series  of  KIcmentary  School  Books. 


We  cniletl  attention  to  the  above-named  series  of  Common  School  books  several  weeks 
since,  when  publishing  an  advertisement  for  the  sale  of  them  by  some  of  our  mercbanls. 
Since  that  time  we  have  had  opportunity  to  give  them  a thorough  examinaiion.  and  we 
feel  it  due  to  the  community  in  which  we  live,  and  the  proprietors  of  those  imerestiiig  pub- 
ueations.  to  notice  them  more  particularly.  They  certainly  contribute  a valuable  addition 
to  our  stock  of  elementary  literature;  in  their  plan  and  details  presenting  an  intimate 
acquaintance  with  the  necessities  that  demanded  thetr  production,  and  developing,  in  ihe;r 
prosecution,  a wisdom  and  zeal  in  adapting  the  material  at  hand  to  the  attainment  of  the 
object  in  view,  every  way  woriliy  of  commendation  and  confidence. 

The  First  Class  reader  is  e,xactly  such  a book  as  would  interest  and  impress  the  minds 
and  hearts  of  little  boys  and  girls.  Composed  of  short  and  easy  words,  einbodying.plea- 
saiit  ami  profitable  instruction,  it  is  just  the  thing  for  infant  learners,  who  find  in  it  such 
words  as  they  can  readily  pronounce,  and  such  ideas  ns  they  can  easily  comprehend.  In 
the  Second  and  Third  Class  Readers  the  style  increases  in  the  intricacy  of  diction  and  the 
elevation  of  sentiment,  in  beautiful  consistency  with  the  progress  of  attentive  and  studious 
pupils,  in  the  more  advanced  stages  of  primary,  school  education.  The  Fourth  Class 
Reader  is  an  invaluable  compendium  of  deeply  interesting  and  instructive  tacts,  argu- 
ments and  inferences,  drawn  from  that  unfailing  repository  of  truth,  the  history  ofthe  men 
and  manners  of  by-goite  times.  It  is  a reprint  of  the  ••  Beauties  of  History,”  consisting  of 
anecdotes  of  men  and  women  made  illustrious  by  the  splendor  of  their  talents  and  virtues, 
or  rendered  eternally  infamous  by  the  vileness  of  their  characters  and  crimes.  It  is,  there- 
fore, a fit  companion  for  those  who  are  completing  their  term  of  study,  preparatory  to 
entering  the  great  arena  of  life ; inviting  and  encouraging  them  by  the  bright  example  of 
the  good,  to  walk  in  wisdom’s  narrow  path,  and  warning  them,  by  the  wretchedness  and 
ruin  of  the  vicious,  from  entering  the  broad  road  of  sin  and  death. 

After  the  table  of  contents  of  the  Second  Reader,  is  a chapter  giving  diremens /or 
atlainmeHt  of  a correct  and  elegant  style  of  reading,  the  great  importance  of  which  ml 
know  the  value  of,  but  few  attain.  For  the  truth  of  these  remarks,  we  refer  to  the  books 
themselves. 

•,*  I’ublic.  private  and  social  libraries,  and  all  who  purchase  to  sell  again,  supplieo  on 
the  most  reasonable  terms  with  every  article  in  the  Biwk  and  Stationery  line ; including 
new  novels,  and  all  new  works  in  every  department  of  literature  and  science. 

[T/'  Piirticulnr  attention  will  also  be  paid  to  all  orders,  lliniugh  country  merchants,  or 
by  mail,  for  Law,  Medical  and  Miscellaneous  Books,  for  public  and  private  libraries,  and 
no  effort  will  be  spared  to  complete  all  such  orders  on  the  most  reasonable  terms. 
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PREFACE. 


Thk  original  text  of  this  volume  forms  the  first  of  a series  of  First 
/ 

Books  on  Natural  History  which  were  arranged  and  published  by  men  dis 
tinguished  in  science,  under  the  direction  of  the  “ ROYAL  COUNCIL  OF 
PUBLIC  INSTRUCTION  OF  FRANCE,”  for  the  Use  of  Schools  and 


Colleges  of  that  country.  These  First  Books  or  Primers  are  seven  in  num- 
ber, and  embrace  the  following  subjects,  each  complete  in  itself. 

No.  1.  Greneral  Notions  on  Physiology,  and  Animal  Mechanism. 

No.  2.  Mammalogy,  or  the  Natural  History  of  Mammiferous  Animals. 

No.  3.  Ornithology,  or  the  Natural  History  of  Birds. 

No.  4.  The  Natural  History  of  Reptiles,  Fishes,  and  Mollusca. 

No.  5.  The  History  of  Insects,  of  the  Crustacea,  Arachnides,  Anne- 
LiDES,  and  Zoophytes. 

No.  6.  Botany  ; and 

No.  7.  Geology. 

The  great  care  which  has  been  bestowed  in  the  preparation  of  these 
Primers,  and  their  almost  unparalleled  popularity  in  France,  hundreds  of 
thousands  having  been  sold  in  the  course  of  a short  time,  has  led  me  to  ofier 
to  the  public,  the  first  of  the  series : Should  this  little  work  be  favourably 
received,  the  other  primers  will  be  prepared  in  a similar  style  and  offered 
to  the  American  public. 

The  work  does  not  pretend  to  be  more  than  a mere  outline,  and  is  chiefly 
designed  as  an  introduction  to  the  study  of  natural  history ; but  it  treats 
sufficiently  of  Physiology  and  animal  mechanism,  to  be  well  adapted  to  the 


use  of  schools,  as  well  as  for  young  persons,  and  even  others  who  have  not 
the  opportunity  or  inclination  to  study  the  subject  in  professional  treatises. 
Each  branch  of  the  subject  is  treated  of  in  as  few  words  as  perspicuity  will 


X 


permit  The  reader  is  led  on  from  point  to  point  ond  is  informed  in  the 
progress  of  the  work  of  all  that  is  requisite  to  enable  him  to  understand 
generally,  the  phenomena  of  the  circulation  of  the  blood,  respiration,  digest- 
tion  ; and  the  structure,  and  mode  of  operation  of  the  several  senses  are 
clearly  set  forth. 

One  considerable  objection  to  the  several  highly  meritorious  works  which 
have  been,  within  a short  period,  presented  to  the  public  on  popular  physi 
ology,  namely  the  price,  being  too  expensive  for  general  use  in  commem 
schools,  has  been  obviated  in  this. 

In  order  to  render  this  little  book  more  complete  for  the  use  of  schools,  I 
have  added,  at  the  foot  of  each  page,  questions  upon  the  text,  which  in  many 
.distances  serve  to  illustrate  it,  and  also  a short  glossary  of  such  words  as 
are  used  in  a technical  sense.  When  the  character  of  the  plates,  and  the 
matter  of  the  work,  are  taken  into  consideration,  with  the  very  small  sum 
for  which  the  whole  is  afforded,  I hope  it  will  meet  with  a proper  reception. 


Philadelphia,  June  1, 1841. 


PREFACE  TO  THE  FIFTH  EDITION. 


The  necessity  for  a fifth  edition  of  this  volume,  in  less  than  one  year  after 
(he  publication  of  the  first  impression,  is  strongly  indicative  of  the  estimate 
set  upon  the  work  by  the  public.  The  high  praise  whieh  has  been  bestowed 
upon  it,  by  those  whose  opinions  are  most  valuable,  and  the  favor  it  has 
met  in  various  parts  of  the  United  States,  have  induced  the  publishers,  (at 
considerable  expense)  to  add  engravings  in  the  body  of  the  book,  illustra* 
tire  of  the  text,  which  has  been  carefully  revised. 

Though  designed  as  a book  for  schools  and  colleges,  it  will  be  found  well 
adapted  for  the  general  reader  ; and  students  of  medicine  will  find  it  of  use, 
especially  in  the  early  part  of  their  professional  studies. 

With  the  view  of  assisting  the  reader  in  understanding  and  remember* 
ing  the  words  used  in  a technical  sense,  their  etymologies  have  been  added 
in  the  glossary.  Many  of  these  words  are  derived  from  the  Greek  ; and,  in 
as  much  as  all  persons  who  are  in  pursuit  of  knowledge,  are  not  acquainted 
with  that  language,  the  words  from  it  have  been  printed  in  italics,  in  prefe- 
rence to  using  the  proper  Greek  characters ; and  the  omega,  where  it  occurs 
has  been  designated  thus,  (6). 

I wish  those  teachers,  (who  honor  me  by  using  this,  or  any  other  one  of 
my  series  of  First-Books),  to  clearly  understand,  it  is  not  my  design  that 
the  questions  at  the  foot  of  the  page  shall  be  answered  by  repeating  the 
text  from  memory ; the  pupil  should  be  able  to  give  tho  facts  in  his  own 
language,  and  show  he  comprehends  the  subject : — I wish  my  readers  to 
obtain  knowledge,  definite  ideas  of  the  subjects  treated,  and  not  to  acquire 
merely  the  words  that  are  descriptive  of  them. 

' It  is  hoped  that  nothing  is  now  wanting  to  render  this  little  work  a clear 
coiicise,  and  axiomatic  account  of  Physiology  and  Animal  Mechanism,  and 
that  it  will  sustain  the  favorable  opinions  which  have  been  kindly  expressed 
of  it-  W.  S.  W.  R. 

Philadelphia,  May  15,  1842. 

We  regard  the  introduction  of  this  work,  into  our  public  schools,  among 
the  highest  compliments  it  has  received,  for  we  feel  sure  that  the  gentlemen 
who  constitute  the  Committee  for  selecting  books,  possess  too  much  discern* 
ment  and  general  knowledge,  to  pass  favorably  upon  works  of  inferior  pre* 
tensions.  The  following  gentlemen  composed  the  Committee  for  selecting 
books  for  the  use  of  Public  Schools. 

George  M.  Wharton,  Esq. 

Thomas  H.  Forsyth,  Esq. 

George  Emlen,  Jr.,  Esq. 

Francis  Lyons,  Esq. 

Tohn  C.  Smith,  Esq. 


INTRODUCTION.* 


Natdr\l  History,  which  may  be  defined  the  intelligent  contemplation  of 
the  works  of  God,  is  in  a manner  the  most  certain  and  the  most  noble  sub- 
ject, that  can  occupy  the  mind  of  man.  In  it  alone,  human  genius  is  in 
full  possession  of  certainty.  Philosophy,  politics,  history,  and  morality 
itself,  are  subject  to  the  intellectual  revolutions  of  wavering  humanity  ; but 
the  facts  of  the  Creation  are  as  invariable  as  God,  and  the  analysis  ob- 
tained from  a plant  or  an  insect,  marks  its  demonstration  with  the  seal  of 
eternal  truth. 

The  double  effect  of  the  study  of  Natural  History  is  to  impart  certainty 
to  the  mind,  and  religion  to  the  heart.  The  creation  is  as  a visible 
ladder  by  which  man  ascends  towards  the  invisible  Creator. 

Natural  History,  the  science  which  is  the  mother  of  all  sciences,  embraces 
the  whole  world ; physical  knowledge,  mathematical  knowledge,  are  all 
comprehended  in  its  domain ; and,  as  we  have  just  said,  the  teachings  of 
morality,  here  mingle  of  themselves,  without  any  effort,  with  thought."!  of 
religion.  • 

It  has  been  said  that  Natural  History  should  be  the  only  reading-book  of 
the  people ; I would  add,  it  should  be  the  first  book  of  childhood.  Of 
all  the  means  which  we  may  successfully  employ  for  awakening  the  intellect 
of  young  people,  there  is  none,  the  results  of  which  are  more  certain  or 
more  durable  than  curiosity  ; the  desire  to  know  is  as  natural  as  reason ; 
it  is  vivid,  and  active  at  every  period  of  life,  but  it  is  never  more  so  than  in 
youth,  when  the  mind,  destitute  of  knowledge,  seizes  upon  all  that  presents 
itself  with  avidity,  and  willingly  gives  the  attention  and  study  necessary  to 
know,  and  very  naturally  contracts  the  habit  of  reflection  and  of  being 
occupied. 

It  is  not  the  labours  of  the  learned  that  are  to  be  brought  to  the  attention 
of  infancy,  but  a study  of  nature,  to  comprehend  which  requires  scarcely 
anything  but  eyes  and  which  consists  in  e.\amining  carefully  the  objects  of 
nature,  in  order  to  admire  their  beauties,  without  diving  into  their 
hidden  causes.  Children  are  capable  of  this  study,  for  they  have  eyes,  and 
they  have  curiosity  ; they  desire  to  know,  and  they  arc  inquiring.  A garden, 
a field,  a palaoe,  all  is  an  open  book  for  them  ; and  they  should  be  taught 
to  read  in  it.  “It  is  inconceivable,”  says  Rollin,  “how  much  childrciji 
might  learn  if  wc  could  profit  by  the  opporSunitics  which  they  themselves 
afford  us.”  To  seize  upon  these  opportunities  should  be  a desideratum  with 
instructors  and  parents. 

*£rctructed  from  the  “Atlas  Methodique,”  of  Natural  History. 


INTROD  UCTION. 


Frivolous  pretexts  have  for  a longtime  been  urged  against  the  teaching 
of  Natural  History,  and  even  when  the  description  of  a few  plants,  and 
insects  was  permitted,  the  book  was  hastily  closed  before  the  reader  arrived 
at  the  study  of  man,  without  dreaming  that  this  study  which  Galen  pro- 
nounced, a hymn  to  divinity,  takes  its  place  amongst  those  branches  of  know- 
ledge most  honorable  to  his  genius. 

By  examining  the  material  springs  of  his  being,  man  accustoms  himself 
to  raise  his  thoughts  to  their  author  and  preserve#;  the  more  he  considers 
their  wonderful  organization,  the  more  he  feels  the  necessity  of  seeking 
beyond  himself  for  the  Supreme  Cause ; it  is  at  this  moment,  he  feels  tlie 
insufficiency  of  his  own  limited  explanations  to  deceive  the  human  mind 
into  a gross  materialism,  and  that  he  feels  assured  that  this  machine,  which 
goes  of  itself,  is  regulated  by  a superior  wisdom  to  his  own.  Constrained 
then  to  seek  a motive  beyond  the  circle  of  physical  causes,  his  enlightened 
reason  reveals  to  him  the  immaterial  agent  who  binds  all  things  and 
directs  them  by  rules,  and  to  the  end,  which  he  judges  to  be  proper. 

These  ideas,  however  reasonable  they  may  appear,  were  in  nowise  admis 
Bible  only  a few  years  ago;  the  fear  of  weakening  religious  sentiment 
gave  rise  to  that  banishment  to  which  Natural  History  was  condemned  i 
and  nothing  less  than  the  imposing  authority  of  the  great  natuialist,  whose 
grievous  loss  the  Sciences  will  for  a long  time  deplore,  nothing  less  than 
the  constancy  of  his  efforts  and  the  powerful  influence  of  the  example 
afforded  in  himself,  were  sufficient  to  win  over  to  his  opinion,  those  great 
men  to  whom  is  confided  the  direction  of  public  instruction.* 

M.  Cuvier  was  happy  in  making  them  feel  the  nece.ssity  of  uniting  to  the 
study  of  antiquity,  the  greatest,  the  most  sublime,  and  most  durable 
spectacle  of  all  nature  and  the  laws  which  preserve  it  in  harmony,  and,  that 
Natural  History,  w'hich,  only  in  our  day,  has  grown  to  be  of  importance, 
is  an  indispensable  element  in  a good  education. 

The  habit  which  one  necessarily  learns  of  classifying  a great  number 
of  ideas  in  his  mind,  and  the  art  of  methodizing,  said  he,  when  once 
properly  acquired,  apply  with  infinite  advantage  to  studie.s  the  most  foreign  to 
that  of  Natural  History.  Every  discussion  which  supposes  a classification  of 
facts,  every  research  requiring  a distribution  of  materials,  must  be  con- 
ducted on  the  same  laws,  and  the  youth  who  in  the  beginning,  thought  to 
pursue  this  science  only  as  an  amusement,  is  surprised  at  tl*c  facility  with 
which  it  enables  him  to  disentangle  and  arrange  affairs  of  all  kinds. 

By  proper  management  and  precaution  witli  children,  it  is  easy  to 
avoid  all,  that,  by  opening  to  it  routes  deceptive  to  tlicir  early  tlioughts, 
might  cause  the  imagination  to  err.  Natural  History  is  a science  of  facts 
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and  one  may,  therefore,  confine  himself  to  the  description  of  observable  facts, 
and  ho  will  find  nothing  in  them,  the  knowledge  of  which  can  be,  in  the 
slightest  degree,  at  variance  with  morality  or  religion.  These  elementary 
notions,  early  iinpar  cd  to  children,  will  contribute  to  the  progress  of  their 
minds  and  reason,  render  the  otlier  studies  to  whicli  they  may  dedicate 
themselves,  more  easy  and  more  brilliant,  and  will  serve  as  a basis  to  the 
more  profound  knowledge  they  may  acquire  in  riper  years. 

The  spec  acle  of  Nature  is  the  striking  assemblage  of  all  that  is  most 
wise,  most  beautiful,  most  simple,  and  most  wonderful ; all  this,  however, 
would  be  ephemeral,  if  God  had  not  the  secret  of  uniting  together  all 
these  productions,  of  perpetuating  them  in  an  im;nutable  order,  and  of  placing 
man  in  the  midst  of  this  ever  moving  scene,  that  he  might  bo  as  the  mirror 
wherein  are  reflected  tlie  various  images  of  the  universe. 

Man  was  a necessity  to  the  creation;  and  it  is  with  him  alone  that  the 
intelligence  of  created  things  began. 

Bacon  has  given  an  admirable  definition  of  science  : “ Science,”  says  be, 
“is  man  added  to  nature.”  In  vain  would  the  earth  open  its  bosom  to  show 
in  broad  day  the  combinations  of  its  metals,  the  agglutination  of  its  stones 
or  the  chrystallization  of  its  salts  ; in  vain  would  the  emerald  or  topaz  exist 
in  transparent  columns,  and  the  waters  gush  througli  the  rent  rocks  in 
limpid  and  living  streams ; all  these  sublime  phenomena  would  be  with- 
out value,  without  object ; in  a word.  Nature  would  not  be  understood,  it 
man  had  not  been  created  to  know  and  describe  her. 

Indeed,  if  we  carry  our  thoughts  back  to  the  primitive  ages  of  the  world, 
to  those  epochs  that  preceded  the  appearance  of  man  upon  the  earth,  we  dis- 
cover that  all  the  imagination  finds  to  dwell  upon  is  gigantic,  without  form 
and  monstrous ; the  mind  passes  in  fear  from  the  account  of  a revolution  to 
the  history  of  the  deluge,  where  there  is  nought  but  destruction  and  submer- 
sion, painful  labor  and  abortion.  Pyrites  enkindle  the  volcanoes ; burning  sul- 
phur perpetuates  these  vast  conflagrations;  boiling  waters  are  decomposed  in 
their  fires ; from  these  craters  rush  forth  flames  and  burning  lava  ; their  accu- 
mulations arc  projected  into  the  midst  of  rivers,  and  turn  them  violently 
from  their  course ; electric  detonations  shake  the  earth  far  and  wide,  and  open 
it  in  frightful  rents  ; the  ocean  beholds  its  bed  torn  up  by  volcanic  eruptions; 
new  isles  raise  their  smoking  heads  above  the  waves ; and,  too  ponderous 
for  the  pedicles  that  support  them,  like  some  magic  promontories,  they  soon 
disappear,  and  the  heaps  of  their  ruins  form  the  base  of  steep  rocks  which 
may  at  some  future  time  become  vast  continents. 

In  these  incoherent  preludes  we  perceive  chaos;  and  it  is  only  at  remote 
periods  we  are  permitted  to  detectsome  unfinished  phenomena  of  an  uncertain 
and  incomplete  life,  a life  which  struggles  against  nihility,  and  overcomes  it 
only  with  difficulty,  a life  that  would  take  possession  of  the  globe,  and  which 
contends  against  the  laws  of  inert  matter,  the  dominion  of  which  is  universal. 
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In  this,  then,  behold  whnt  nature  was  without  man. , . . But  if  man  appear. 
It,  to  recur  to  the  brilliant  thought  of  Bacon,  “man  t«  added  to  nature”  th«» 
Creation  has  a voice,  a value,  a sense.  Of  the  innumerable  crowds  of  animals, 
and  of  plants  that  share  between  them  the  domain  of  the  earth,  and  of  the 
marvellous  events  th.it  renew  the  face  of  things,  man  has  become  the  ma>ter 
and  the  historian ; all  have  an  equal  right  to  his  admiration,  all  arc  equatljr 
subjects  of  Ills  study.  From  the  almost  imperceptible  mould  to  the  coU 
losal  productions  of  the  vegetable  kingdom,  from  the  microscopic  auimaL 
cule  to  the  elephant  and  the  whale,  from  the  atom  of  sand  to  the  summit  of 
Atlas,  he  interrogates,  he  comprehends,  he  explains  them  all.  Imagination 
is  no  longer  at  the  expense  of  inventing  brilliant  pictures ; truth  alone  strikes 
his  mind  and  elevates  his  soul,  and,  in  plane  of  the  confused  reveries  in- 
spired by  chacs,  appears  a science  of  wisdom,  of  reason,  and  of  order, 
which,  in  a word,  is  Natural  History. 

The  individual  who  enters  a field,  or  strolls  upon  the  bank  of  a stream, 
or  roams  through  the  forest,  if  he  comprehend  the  elements  of  Natural 
History,  may  read  a pleasant  story, and  acquire  information,  at  every  step, 
fi'om  the  great  Book  of  Nature,  which  every  where  lies  open  wide  before 
him ; but  if  ignorant  of  Natural  History,  this  magnificent  and  varied  work 
is  to  him  no  more  than  is  a printed  volume  to  one  who  never  learned  a letter. 
Natural  History  not  only  afibrds  us  the  means  of  endless  amusement,  but 
teaches  us  to  discover  the  riches  of  the  earth,  and  to  gather  from  them  the 
means  of  ameliorating  and  improving  the  condition  of  man. 
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LESSON  I. 

The  Natural  Sciences  and  their  Dioisions — Definition  of 
Zoology — General  knowledge  necessary  to  its  successf  ul  study — 
The  structure  of  animals,  and  enumeration  of  their  principal 
organs  — Classification  of  the  functions  of  animals. 

1.  The  Natural  Sciences  have  for  their  object,  the  study  of 
those  beings,  the  assemblage  of  which  compose  the  universe. 

This  study  is  divided  into  many  distinct  branches;  but  these 
branches  are  all  so  linked,  one  to  the  other,  as  to  afford  a mutual 
support 

2.  The  different  branches  of  the  Natural  Sciences  are:  Physics, 
Chemistry,  Astronomy,  Meteorology,  and  Natural  History. 

3.  The  name  physics  is  given  to  that  science  which  embraces 
the  consideration  of  the  general  properties  of  mattef;  which 
studies  the  motions  of  bodies,  as  well  as  Heat,  Light,  Electricity, 
Attraction,  and  which  applies  the  knowledge  thus  acquired  to  the 
explanation  of  the  great  phenomena  of  nature. 

4.  Chemisiry  has  for  its  object,  the  knowledge  of  the  intimate 
composition  of  bodies,  and  the  various  combinations  which  may 
be  made  from  them.  It  teaches  us  what  are  the  forming  elements 
of  different  bodies,  and  how  these  elements,  by  combining  in 
various  ways,  may  give  rise  to  other  bodies  an  1 enables  us  to 
understand  the  properties  of  all  these  substances. 

5.  Natural  History,  taken  in  its  most  general  acceptation, 
should  include  the  study  of  the  f )rm,  of  the  structure,  and  of  the 
mode  of  existence  of  all  the  bodies  of  nature,  individually  consi- 
dered ; but,  by  common  consent,  the  domain  of  this  science  is 

J.  What  is  the  object  of  tlie  natural  sciences  ? 

2.  What  are  the  diflerent  branches  of  the  natural  sciences  ? 

3.  What  does  the  science  of  physics  embrace  the  study  off 

4.  What  has  chemistry  for  its  object?  what  does  it  teach  ? 

5.  In  the  most  general  acceptation  of  the  term,  what  is  included  under 
the  name  of  natural  liistory  ? 
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more  limited,  and  all  that  has  not  a direct  relation  to  the  physical 
history  of  our  globe  and  the  beings  spread  over  its  surface,  is  ex- 
cluded. Consequently,  it  does  not  embr<ice  the  study  of  the  stars, 
nor  of  meteors,  nor  even  of  the  air  which  surrounds  our  globe ; 
or,  in  other  words,  it  comprises  neither  a-stronomy  nor  meteorology. 

6.  Aslronomy,  if  we  may  so  express  ourselves,  is  the  natural 
history  of  the  celestial  bodies;  by  the  assistance  of  observa- 
tion and  calculation,  it  applies  the  general  laws  of  physics  to 
the  study  of  the  phenomena  which  the  celestial  bodies  present, 
and  thus  determines  their  form,  their  volume,  the  distance  which 
they  are  separated  from  our  globe  as  well  as  from  each  other, 
and  the  movements  which  they  perform  in  space. 

7.  Meteorology  is  in  some  measure  the  natural  history  of  the 
atmosphere;  it  inquires  the  origin  of  thunder,  of  rain,  of  hail, 
of  the  dew,  of  falling  or  meteoric  stones,  (aerolites),  and  of  the 
various  meteors  which  appear  in  the  heavens. 

8.  Natural  History  properly  so  called,  we  repeat,  extends  its 
domain  over  the  structure  of  our  globe,  and  over  all  the  beings 
found  upon  its  surface. 

9.  These  beings  are  separated  into  three  groups  or  kingdoms  ; 
the  mineral  kingdom  ; the  vegetable  kingdom,  and  the  animal 
kingdom ; in  this  way  Natural  History  is  divided  into  three 
branches  : — 

10.  The  natural  history  of  Minerals,  and  that  of  the  terrestrial 
globe,  whieh  is  formed  of  them,  bear  the  names  of  Mineralogy, 
and  Geology. 

11.  The  natural  history  of  Plants  is  called 

12.  The  natural  history  of  Animals  is  termed  Zoology. 

It  is  the  last  of  these  which  is  to  occupy  our  attention  at 
present. 

1 3.  The  study  of  animals,  as  well  as  the  study  of  plants,  is 
subdivided  into  three  principal  branches,  according  as  they  are 
considered  in  respect  to : 

1st,  The  characters  which  distinguish  them  one  from  the  other, 
the  climate  they  dwell  in,  their  habits,  &c.; 

2nd,  The  internal  structure  of  their  bodies ; 

3rd,  The  play  of  their  organs  and  the  manner  in  which  they 
respectively  produce  the  various  ph.enomena  of  life. 

G.  What  is  Astronomy  ? - 

7.  What  is  Meteorology  ? 

8.  What  is  Natural  Histoiy  properly  so  called? 

9.  Into  how  many  kingdoms  is  Natural  History  divided  ? M hat  ate  they  ? 

10.  W'liat  is  Mineralogy  ? Geology  ? 

11.  Wliat  is  Botany? 

12.  Wliat  is  Zoology  ? 

13.  How  is  tlie  study  of  Animals  and  Plants  divided  ? 


GENERAL  NOTIONS  ON  NATURAL  HISTORY.  21 

These  three  branches  of  the  natural  history  of  animals  and  of 
plants,  constitute  three  sciences  which  are  known  under  names 
of  Znolonti,  (.01',  u'/irti  plants  are  rejerreu  to,  descriptive  Botany,') 
J^nntointi,  and  l^kysiclogy. 

14.  Anatomy  treats  of  the  internal  conformation  of  living 
beings : it  studies  them  by  the  aid  of  dissection,  and  acquaints  us 
with  the  position,  the  form,  and  the  structure  of  their  organs.  In 
as  much  as  it  embraces  the  consideration  of  either  animals  or 
plants,  it  constitutes  two  distinct  sciences  : Zoological  Anatomy, 
and  Vegetable.  Anatomy. 

15.  Physiology  is  the  Science  of  Life;  it  teaches  the  use  of 
different  organs,  and  the  manner  in  which  these  act,  to  produce 
the  different  phenomena,  (that  is,  visible  qualities),  proper  to 
living  beings.  Like  Anatomy,  it  may  have  for  its  domain  either 
the  animal  or  vegetable  kingdom,  and  it  is  consequently  divided 
into  Animal  I’hysiology,  and  Vegetable  Physiology. 

16.  It  is  easy  to  understand  that,  without  the  aid  of  Anatomy 
and  Physiology,  the  profound  study  of  natural  history  would  be 
impossible.  When  we  wish  to  obtain  an  exact  idea  of  a watch, 
we  do  not  limit  ourselves  to  observing  its  exterior  form,  and  to 
noticing  the  manner  in  which  the  hands  turn  ; we  open  it,  we 
examine  every  w’heel,  every  chain,  every  spring : — we  would 
separate  them  one  by  one,  and  study  the  relations  which  they 
have  to  each  other,  and  we  would  seek  to  understand  their  use ; 
afterwards,  we  should  again  put  together  all  these  pieces,  and  by 
re-establishing  their  mutual  relations,  restore  what  we  had  taken 
from  them  ; that  is,  their  movements  and  their  play. 

Now,  what  the  watchmaker  does  to  obtain  exact  knowledge  of 
a watch,  the  naturalist  does,  as  far  as  he  is  capable,  to  study  an 
animal  or  a plant ; by  dissection  he  examines  the  interior  of  its 
body,  separates  the  different  organs,  determines  their  relations, 
and  studies  their  form  and  nature  ; then  he  observes  their  play 
during  life,  and,  by  making  experiments,  becomes  acquainted 
with  their  uses.  Unfortunately  the  naturalist  cannot  do  all  that 
the  watchmaker  does;  he  can  destroy,  but  he  cannot  re-construct 
what  he  has  deranged,  and  restore  movement  to  organs  which 
he  has  separated  to  .study  their  structure — nevertheless,  by  anato,- 
mical  investigation,  by  ob.servation  of  the  vital  phenomena  and  b^ 
physiological  experiments,  he  ascertains  the  mechanism  of  these 

1 4.  What  is  anatomy  7 what  does  it  teach  '! 

1.5  What  is  physiology?  what  docs  it  teach?  what  is  animal  physi- 
ology ? what  is  vegetable  physiology  ? 

16.  Why  is  a knowledge  of  anatomy  and  physiology  necessary  to  under- 
stand natural  liistory  7 
2* 
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complicated  machines,  and  succeeds  in  satisfying  ardent  curiosity, 
which  is  one  of  the  characteri.stic  traits  of  su|)erior  intelligence. 

No  study  can  be  more  grand,  or  more  interesting ; in  reveal- 
ing what  is  extraordinary  in  animal  organization,  it  leaves  us 
filled  with  admiration  at  the  sight  of  this  infinite,  this  most  asto- 
nishing work  of  the  Creator. 

Considered  in  their  mechanical  relations  alone,  the  bodies  of 
animals  present  us  examples  of  complication  and  perfection,  to 
which  our  best  constructed  and  most  perfect  machines  do  not 
approach : here  we  find  without  number,  models  of  ingenious 
contrivances,  of  which,  the  most  successful  labors  of  the  archi- 
tect or  optician  have  produced  but  imperfect  copies. 

But  these  are  the  least  of  the  wonders  which  the  animal  econo- 
my offers  us.  The  forces,  which  put  into  action  all  the  material 
springs  of  our  body,  are  regulated  and  combined  with  a wisdom 
which  is  far  beyond  human  science;  and  the  more  we  contemplate 
the  play  of  our  organs,  and  the  faculties  with  which  they  are 
endowed,  the  more  we  feel  the  necessity  of  recurring  to  the  Supe- 
rior Intelligence  who  has  created  this  admirable  production,  and 
who  has  placed  in  it,  a principle  of  existence  and  of  movement 

To  study  with  profit  the  particular  history  of  ditferent  animals, 
it  is  necessary,  as  we  see,  to  possesss  some  general  notions  of 
their  anatomy  and  physiology;  and  it  is  this  preliminary  know- 
ledge which  is  to  engage  our  attention  in  the  first  of  our  course. 


Of  the  general  composition  of  Anlmal  Bodies,  and  the 

FUNCTIONS  PERFORMED  BY  THEIR  DIFFERENT  ORGANS. 

17  All  living  beings  are  formed  of  a union  of  solid  and  of 
liquid  parts. 

18.  The  solid  parts  are  composed  of  small  fibres  and  little 
plates,  so  arranged  as  to  contain  the  liquid  parts,  in  spaces  left 
between  them;  they  thus  form  textures  or  tissues  of  various 
kinds,  and  we  give  the  name  of  organization  to  the  disposition 
which  the  tissues  assume. 

19.  Organized  bodies,  that  is,  bodies  having  an  organiza- 
tion or  mode  of  structure  w'hich  wm  have  just  indicated,  are 
the  only  living  beings ; because  this  internal  conformation  is 
necessary  to  the  maintenance  of  life:  therefore,  non  organized  or 
inorganic  bodies,  as  stones,  and  metals  are  incapable  of  li\ing. 

17.  Of  what  are  living- beings  formed? 

18.  Of  what  are  the  solid  parts  composed  ? what  is  meant  by  organization  ? 

19.  Wliat  arc  organized  bodies?  Why  are  stones  and  mcUils  incapable  ol 
living  ? 


organs-apparatus-  functions.  S3 

20.  The  different  phenomena  by  which  life  manifests  itself,  are 
always  the  result  of  the  action  of  some  part  of  the  living  body  ; 
and  these  parts,  which  may  be  regarded  as  so  many  insti  uments, 

are  called  organs.  _ r * • 

21.  Thus,  an  animal  cannot  move  without  the  action  of  certain 
organs  called  muscles,  or  attain  a knowledge  of  that  which  sur- 
rounds him  except  by  the  intervention  of  the  organs  of  sense. 

22.  When  several  organs  concur  to  produce  the  same  phenome 
non,  the  assemblage  of" instruments  is  termed  an  apparatus. 

23.  We  say,  for  example,  the  ap-parat  us  of  locomotion  to  desig- 
nate the  assemblage  of  organs  which  serve  to  transfer  an  aninial 
fi-oin  one  place  to  another ; and,  apparatus  of  digestion  to  desig- 
nate the  assemblage  of  organs,  by  the  assistance  of  which  the 
animal  digests  its  food. 

24.  The  action  of  one  of  these  organs,  or  of  one  of  these 
apparatus,  or  the  use  for  which  they  are  designed,  is  called  a 
function. 

25.  We  say,  therefore,  function  of  locomotion,  to  designate  the 
action  of  all  the  parts  of  the  apparatus  of  locomotion  ; the  function 
of  digestion,  to  designate  the  action  of  the  different  parts  which 
constitute  the  digestive  apparatus ; and  functions  of  the  stomach, 
functions  of  the  intestines,  functions  of  the  teeth,  ^~c.,  to  designate 
the  uses  of  these  different  organs.  With  man,  as  well  as  with 
all  quadrupeds,  birds  and  a majority  of  other  animals,  the 
organs,  and  the  functions  which  the  latter  exercise,  are  very 
various. 

26.  Considered  individually,  the  body  of  the  majority  of  animals 
is  divided  into  three  principal  portions ; the  head,  the  trunk,  and 
the  members,  or  extremities. 

27.  The  head,  which  is  not  found  with  all  animals,  oysters  for 
instance,  is  subdivided  into  two  parts  ; the  cranium  or  skull,  and 
the  face. 

28.  The  trunk  is  composed  also  of  two  parts;  the  chest  or 
thorax,  and  the  belly  or  abdomen. 

20.  What  is  meant  by  an  organ  ? 

21.  Give  an  example  of  an  organ  ? 

22.  What  is  an  apparatus  ? 

23.  What  arc  the  examples  of  an  apparatus? 

24.  What  is  a function  ? 

25.  Give  examples  of  what  is  meant  by  the  term  function. 

26.  How  are  the  bodies  of  animals  divided  ? 

27.  Does  every  animal  possess  a head?  What  are  the  divisions  of  the 
head  7 

28.  Of  how  many  parts  is  the  trunk  composed  ? What  are  they  7 
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29.  In  most  of  the  animals  at  present  referred  to,  the  membert 
exist  in  double  pairs,  and  are  distinguished  as  superior,  or  thora- 
cic, and  posterior  or  abdominal,  or  inferior  meml)er8,  or  extrem- 
ities. Certain  animals,  such  as  the  whale,  have  only  a single  pair ; 
others,  such  as  serpents,  have  none  at  all,  and  others  again  have  a 
considerable  number ; insects  have  three  pairs  of  feet,  spiders  four 
pairs,  crabs  and  lobsters  five  pairs,  the  wood-louse,  or  palmer, 
seven  |)airs,  and  certain  worms  have  zis  many  even  as  five  hun- 
dred pairs. 

30.  In  all  these  animals,  the  body  is  enveloped  on  all  sides  in 
a resisting  membrane,  endowed  with  sensibility,  which  is  termed 
the  skin ; it  is  secured  from  the  inside,  and  its  general  form  is 
determined  by  a solid  frame,  composed  of  a number  of  bones, 
called  a skeleton,  {^Frontispiece.)  Farther  on  we  .shall  enumerate 
these  Ipones,  speak  of  their  names  and  various  forms. 

31.  The  skeleton  docs  not  exist  with  all  animals;  oysters  and 
snails  for  example  are  without  it ; and  with  others  again,  such  as 
lobsters,  the  skin  acquires  an  extreme  hardness,  and  answers  in 
place  of  this  bony  frame ; but  with  all  mammiferous  animals, 
birds,  reptiles  and  fishes,  there  exists  a skeleton,  arranged  in  a 
manner  analogous  to  that  of  man. 

32.  Between  this  internal  frame  and  the  skin  or  external  en- 
velope, are  found  the  muscles,  which  constitute  what  is  commonly 
called  fiesk,  whose  function  is  to  produce,  by  their  contractions, 
all  the  motions  which  the  animal  performs;  between  these  muscles 
are  placed  the  vessels  which  cany  the  blood  to  different  points  of 
the  body,  the  nerves  which  give  sensibility,  &c. 

Within  the  head,  and  in  the  trunk  we  find  also  other  parts. 

33.  The  face  presents  several  cavities,  which  serve  to  lodge 
the  organs  of  sight,  of  smell,  and  of  taste. 

34.  The  cranium  or  skull  is  a sort  of  bony  box,  the  interior 
of  which  is  filled  by  one  of  the  most  important  organs  of  the 

29.  In  the  animals  at  present  referred  to,  how  do  the  members  exist  7 
How  are  they  distinguished?  Have  all  animals  the  same  number  of  mem- 
bers  or  limbs  ? 

30.  What  is  the  skin?  How  is  it  secured?  What  is  its  form?  VtTiat  is 
the  skeleton  ? 

31.  Docs  every  animal  possess  a skeleton  ? What  animals  are  without  a 
skeleton  ? Is  there  any  instance  where  the  skin  takes  its  place  ? What 
classes  of  animals  have  skeletons  ? 

33.  What  ai  e muscles  ? What  is  their  fimction  ? What  arc  placed  between 
the  muscles  ? 

33.  For  what  purpose  arc  the  several  cavities  in  the  face? 

34.  What  is  the  cranium  or  Skull  ? What  does  it  contain  ? Is  it  full  ? 
What  is  the  continuation  of  the  brain  colled  7 What  is  found  on  each  side 
of  tlic  Skull  ? 
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body,  the  brain  which  is 
continued  downward  in  a 
thick,  whitish  cord,  called 
the  spinal  marrow.  It  de- 
scends along  the  back,  and 
communicates  with  the 
principal  nerves  of  the 
body.  {Page  78 fig.  25.) 

35.  On  cutting  through 
the  ribs  and  opening  the 
bony  cage,  which  anato- 
mists call  the  thorax,  and 
which  we  commonly  call  the 
chest  or  breast,  we  find  the 
heart  (c.)  and  lungs,  (p.p.) 

{Pig.  1.)  A fleshy  partition,  the  diaphragin,  separates  the  chest 
from  the  belly  or  abdomen,  and  in  this  latter  cavity,  are  contained 
the  stomach,  the  intestines,  the  liver,  the  spleen,  and  many  other 
organs  of  less  importance. 

36.  These  different  organs  fulfil  very  various  functions  ; some, 
such  as  the  mouth,  the  teeth,  the  stomach,  the  intestines,  and  the 
liver,  serve  digestion  ; others,  such  as  the  lungs,  (pp)  are  designed 
for  respiration  ; others  again,  the  heart,  (c)  for  example,  distribute 
to  all  the  organs,  matter  necessary  for  their  nourishment,  and 
there  are  others  again,  the  use  of  which  is  to  enable  us  to  appre- 
ciate tastes,  and  smells,  to  hear  sounds,  to  see  what  surrounds  us, 
to  feel  what  touches  us,  and  to  transport  us  from  place  to  place. 

37.  These  functions,  in  spite  of  their  diversity,  tend  to  two 
principal  objects,  and  are  consequently  divided  into  two  classes  : 
the  object  of  one  class  of  Junctions  is  the  ■preservation  of  the  life 
of  the  individual,  and  arc  therefore  denominated,  Functions  of 
Nutrition;  the  others  place  the  animal  in  relation,  with  all  that  sur- 
rounds him,  and,  consegnentli/,  are  called  Functions  of  Relation. 

38.  The  functions  of  nutrition,  as  their  name  implies,  ail  serve 
in  imparting  nutrition  to  the  animal,  either  by  separating  nutri- 
tive matter  from  the  productions  of  the  earth,  by  modifying  this, 
matter  and  by  reducing  it  to  a fluid  or  juice,  fit  to  be  admitted 
into  the  organs,  or  finally,  by  conveying  into  the  substance  ot 
the  organs  this  nourishing  fluid,  which,  by  its  combinations,  in- 
sures their  maintenance  and  favours  their  growth.  Consequently. 


3.5.  Wlial  is  tlic  lliorax  ? Wliat  docs  it  conlain  ? What  separate's  the 
ifiorav  from  the  ahdoiiicii  ? What  docs  Itic  abdomen  coiituiii  ? 

3G.  What  is  the  use  of  these  dilferent  organs  ? 

37.  What  is  the  chief  olijccts  of  all  llicse  various  functions  7 

38.  What  is  the  object  of  the  functions  of  nutrition  7 
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digestion,  respiration,  and  the  circulation  of  the  blood  belong  to 
this  class  of  (\mctions. 

39.  The  function  of  relation,  are  all  those  which  place  the  zmi- 
mal  in  relation  with  the  other  beings  of  nature ; they  are  princi- 
pally the  faculties  of  feeling  in  different  ways,  and  of  moving. 
By  the  aid  of  these  functions  the  animal  is  enabled  to  appreciate 
the  form,  the  colour,  and  the  position  of  objects  surrounding  him ; 
to  hear  the  sounds  which  they  make,  to  advance  towards  or  retire 
from  them,  in  a word,  they  serve  to  establish  between  him  and 
the  external  world  a variety  of  relations  which  are  as  numerous 
as  they  are  useful. 

40.  The  functions  of  nutrition  are  indispensable  to  the  main- 
tenance of  life,  and  they  are  found,  in  a greater  or  less  numl^r  in 
all  living  or  organised  beings,  and  for  this  reason  thev  are  called 

* the  fund  ions  of  oryanic  life,  or  functions  of  veyetative  life. 

41.  The  functions  of  relation,  on  the  contrary,  do  not  exist  in  all 
living  beings;  plants  have  them  not ; animals  alone  possess  them, 
but,  in  loosing  them  they  do  not  necessarily  cease  to  live  ; during 
a part  of  their  existence,  they  do  not  exercise  them,  and  this 
state  of  repose  of  the  functions  of  relation,  constitutes  sleep. 

42.  In  consequence  of  these  functions  being  peculiar  to  animals, 
they  are  also  called  the  functions  of  animal  life. 

It  is  now'  very  easy  to  state,  in  a few  words,  the  most  impor- 
tant differences  which  exist  between  vegetables  and  animals. 

43.  Vegetables  are  beings  constituted  for  living,  with  the 
power  of  nourishing  and  reproducing  themselves. 

44.  Animals  are  beings  whose  conformation  enables  them  to 
live,  to  be  nourished,  to  reproduce  themselves,  to  feel,  and  to  move. 

The  reader  will  now  easily  comprehend  the  difference  between 
organised  beings,  as  plants  and  animals,  and  inorganic  bodies,  as 
rocks  and  minerals,  which  do  not  possess  the  power  of  nourishing 
and  reproducing  themselves,  the  first  and  most  important  effects 
of  living  organization,  for  without  these  effects,  death  would 
.speedily  leave  the  earth  destitute  of  both  animals  and  plants. 

We  shall  first  consider  those  functions  which  belong  to  vege- 
tative life,  and  which  have  nutrition  for  their  object. 


39.  What  is  the  object  of  the  functions  of  relation  ? 

40.  Why  are  the  functions  of  nutrition  called  the  functions  of  organic 
life  I Do  the  functions  of  nutrition  e.xist  in  all  organized  beings  7 

41.  Do  the  functions  of  relation  belong  to  all  living  things  7 What  is  with- 
out them  7 When  the  functions  of  relation  are  suspended  what  is  the  state  of 
the  animal  7 

Why  are  these  called  functions  of  animal  life  7 

43  What  are  vegetables? 

44.  What  arc  animals  7 
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LESSON  II. 

Fiinclions  of  Nutrition— Nutrition  of  Organs— Proof  of  the 
existence  of  the  nutritive  movement — Coloring  of  bones  Ihe 
blood  is  the  principal  agent  of  nutrition — use  of  the  blood— study 
of  this  liquid — physical  properties  of  the  blood  red  and  white 

Hood — Globules—Serum— coagulation— venous  andarterial blood 

'I  ransfonnation  of  venous  into  arterial  blood  by  the  action  of 

the  air. 

OF  THE  FUNCTIONS  OF  NUTRITION. 

OP  THE  NUTRITIVE  ACT. 

1.  Nutrition  is  the  vital  act  by  which  the  different  parts  of 
the  bodies  of  organized  beings  renew  the  materials  of  which  they 
are  composed, 

2.  To  effect  this  renovation,  the  animal  appropriates  certain 
substances  within  his  reach,  which  are  adapted  to  this  purpose, 
and  these  substances  being  introduced  into  the  body  and  distri- 
buted to  the  different  organs,  are  there  retained  and  become  con- 
stituent parts  of  them. 

3.  At  the  same  time  that  the  organs  thus  acquire  new  mate- 
rials, they  lose  others,  which,  having  become  old  and  useless,  are 
in  some  way  detached  and  expelled. 

4.  Thus,  then,  the  new  materials  take  the  place  of  those  which 
have  been  detached  from  the  organ,  so  that  its  substance  is,  little 
by  little,  renewed. 

5.  When  a living  being  thus  incorporates  with  its  organs  more 
material  than  it  loses,  its  volume  augments,  and  of  course  its 
weight  increases : — Thus,  by  the  act  of  nutrition,  the  infant, 
which  at  birth  weighed  only  five  or  six  pounds,  is  found  to  have 
acquired,  when  it  has  reached  the  age  of  twenty-five  years,  more 
than  a hundred  weight,  and  a proportionate  increase  in  size ; but 
if  the  contrary  be  true,  and  the  living  being  loses  more  material 
than  it  incorporates  with  its  organs,  it  grows  thin,  as  is  often  ob- 
served when  the  adult  approaches  extreme  age ; and  when  these 
two  phenomena  are  in  just  equilibrium,  its  weight  remains  the  same 

6.  This  nutritive  act  takes  place  in  all  living  beings.  4 

1.  What  is  nutrition  ? 

2.  How  do  animals  renew  the  materials  of  which  their  bodies  are  com- 
posed ? 

3.  Do  the  organs  always  retain  the  materials  acquired  S’ 

4.  Why  is  the  size  of  the  organs  not  increased  by  the  constant  accession 
of  new  materials  ? 

5 When  an  organ  receives  more  material  than  it  loses,  what  is  the  con 
sequence?  When  an  organ  loses  more  than  it  receives  what  happens? 

6.  Does  the  act  of  nutrition  take  place  in  all  things  ? 
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PROOF  OF  THF,  ACT  OF  NCTRITIOX. 

7.  Brute  bodies,  as  stones  and  minerals  are  not  nourished- 
The  materials  of  which  these  are  composed  remain  the  same  as 
long  as  they  exist,  ,and  if  their  volume  increase  it  is  simply  by 
the  juxta-position  of  substances  of  the  same  nature  as  their  owa 

8.  But  animals  and  plants  on  the  contrary  grow  by  intux->vx- 
ccplioii,  that  is  to  say,  by  the  deposite  of  new  particles  within 
their  very  substance. 

9.  The  continual  process  of  composition  and  decomposition 
which  constitutes  the  nutritive  act,  is  not  perceptible  to  our 
senses ; but  observations  have  been  made  which  remove  all  doubt 
of  its  existence,  even  in  the  bones,  the  hardest  and  deepest  seated 
parts  of  the  body.  An  English  surgeon,  Belcher,  eating  of  a pig 
which  had  been  fed  by  a dyer,  remarked  that  the  bones  of  the 
animal  were  red,  and  attributing  this  peculiarity  to  the  colored  sub- 
stances which  it  had  eaten,  conceived  an  idea  that  analogous 
means  might  serve  to  render  visible  the  effects  of  the  nutritive 
act ; he  madd  experiments  which,  repeated  by  a number  of 

.^earned  men,  were  crowned  with  entire  success. 

10.  After  feeding  animals  on  madder  for  a certain  time,  it  is 
always  found  that  the  bones  are  stained  red  by  a deposite  of  this 
coloring  matter  in  their  substance  ; and  after  having  thus  fed  an 
animal,  and  then  suspending  the  use  of  the  madder,  it  is  found, 
after  a certain  period,  that  the  red  matter  which  must  have  been 
deposited  in  the  substance  of  these  organs,  is  no  longer  there,  but 
has  been,  as  we  must  conclude,  ejected.  Now,  these  facts  may 
be  explained  by  the  continuous  process  of  composition  and  de- 
composition, to  which  is  given  the  name  of  nutrition. 

1 1 . This  renovation  of  the  constitutent  materials  of  the  body 
is  indispensable  to  the  continuance  of  life : when  it  stops  in  an 
organ,  that  organ  decays,  and  when  it  ceases  throughout,  death 
soon  follows. 

12.  The  nutrition  of  organised  bodies  is  effected  by  the  aid  of 
a liquid  which  conveys  into  all  the  organs,  the  necessary  ma- 
terials for  their  sustenance,  and  which  serves  at  the  same  time,  to 
carry  away  from  their  substance  those  particles  which  are  detached 
by  the  nutritive  act,  and  destined  to  be  expelled  from  the  body. 
In  plafl^s,  this  liquid  is  the  sap,  and  in  animals  it  is  the  blood. 

7.  Are  stones  nourished  ? How  do  they  increase  in  size  ? 

8.  How  do  animals  and  plants  g^row  in  size? 

9.  Is  the  nutritive  act  perceptible  to  ourselves  7 
’ 10.  How  was  it  proved? 

11,  What  is  the  consequence  if  nutrition  ceases  in  an  organ  ? If  in  all 
the  organs  ? 

12.  How  is  the  nutrition  of  organized  bodies  effected  ? What  are  the 
names  of  this  liquid  ? 
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OF  THE  BLOOD. 

13.  The  Blood  is  the  nutritive  liquid  of  animals. 

1 4.  It  is  this  liquid  which  maintains  life  in  the  organs,  and 
furnishes  them  with  the  materials  of  which  they  are  composed. 

15.  The  blood  is  the  source  of  all  the  humors  formed  in  the 
boily  ; as  the  saliva,  tears,  bile,  &c. 

16.  In  man,  and  all  animals  resembling  him  in  organization, 
the  blood  is  red.  In  a great  number  of  others,  it  is  colourless,  or 
of  a slight  yellow  or  lilach  tint. 

17.  The  animals  which  have  red  blood,  are  the  mammalia, 
birds,  reptiles,  fishes, and  certain  worms  called  “Annelides.” 

18.  The  animals  with  ichite  blood,  are  the  insects,  theArach- 
nides.  (that  is  spiders,  and  other  animals  resembling  them,)  the 
Crustacea,  (a  class  of  animals  composed  of  crabs,  lobsters,  &c.) 
themollusca,  (or  animals  resembling  snails  and  oysters)  and  some 
others. 

19.  It  is  a vulgar  error  to  suppose  that  flies  have  red  blood  in 
the  head:  when  one  of  these  animals  is  cru.shed  we  see,  it  is  true, 
an  effusion  of  reddish  liquid,  but  this  is  not  blood,  and  comes 
from  the  eyes  of  these  little  beings,  whose  blood,  like  that  of  all 
insects,  is  white. 

20  Blood  is  more  or  less  thick  and  opaque.  When  examined 
by  a microscope  we  perceive  that  it  is  formed  of  two  distinct 
parts,  namely  : — 

1 st.  Of  a yellowish,  transparent  liquid,  called  Serum. 

2nd  Of  a great  number  of  solid  particles  of  extremely  small 
size  which  swim  in  the  serum,  and  which  are  called  the  globules 
of  the  blood. 

21.  To  these  globules  the  blood  is  indebted  for  its  red  color. 
They  are  flattened  and  have  a considerable  re.semblance  to  small 
pieces  of  money  slightly  drilled  out  in  t!;e  middle  30.^^.  2.) 
Their  form  and  size  vary  in  different  animals. 


13.  What  is  blood  ? 

14.  What  is  the  use  of  the  blood  ? 

15.  W'hat  is  the  blood  the  soiirec  of? 

16.  What  is  the  color  of  the  blood  ? 

17.  What  animals  have  red  blood? 

18  W'hat  animals  have  white  blood  ? 

19.  Have  flies  red  blood? 

20.  Is  the  blood  transparent?  Of  how  many  parts  is  it  composed  7 What 
are  these  parts  called?  What  is  scrum?  What  are  the  globules  of  the 
blood? 

21.  Upon  what  docs  the  red  color  of  the  blood  depend  ? What  is  the  form 
of  the  globules  ? Are  the  size  and  form  of  the  globules  the  same  in  all  ani. 
mals  ? 
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GLOBULES?  OF  TITE  BLOOD, 


22.  In  man,  the  dog,  the  horse,  and  all  other  ani- 
mals of  the  class  of  mammalia,  the  globules  of  the 
blood  are  circular,  (a.  b.) 

23.  In  birds,  reptile.s,  and  fishes,  the  globules  are 
of  an  oval  form,  (r.) 

24.  They  are  smallest  in  the  mammalia,  and  largest 
in  reptiles  and  fishes. 

25.  The  blood  of  the  mammalia  and  birds  contains 
the  greatest  number  of  globules. 

26.  In  animals  with  white  blood,  the  globules  are 
colourless,  generally  circular,  and  very  few  in  number. 

[When  these  globules  are  carefully  examined,  with  a powerful 
microscope,  it  is  seen  that  each  one  is  composed  of  two  distinct 
parts,  and  that  they  consist  of  a sort  of  bladder  or  membranous 
sack,  in  the  middle  of  which  there  is  found  a spheroidal  corpus- 
cule, — (a  diminutive  body.) 

[ Under  ordinary  circumstances,  this  bladder  is  flattened,  and 
forms,  around  a central  nucleus,  a circular  border,  of  greater  or 
less  depth,  so  that,  as  a whole,  it  presents  the  appearance  of  a 
disk,  (a.)  swelled  or  bulged  in  the  middle.  The 
external  envelope  of  the  globules  consists  of  a 
sort  of  jelly,  which  is  of  a more  or  less  beautiful 
red  colour,  and  is  easily  divided : it  is  to  the 
presence  of  these  vesicles,  (little  bladders,)  that 
the  blood  owes  its  colour.  The  central  nucleus 
of  the  globules  is  more  consistant,  and  Is  not 
coloured.] 

27.  In  its  ordinary  state,  the  blood  is  always  fluid,  and  the 
globules  swim  freely  in  the  serum ; but  when  drawn  from  the 
vessels  which  contain  it,  and  left  to  itself,  it  is  not  slow  to  con- 
geal, and  to  present  the  phenomenon  of  coagulation. 


Fig.  8.  t 


* Fig.  2. — a,  blood  of  a man, — A,  blood  of  a sheep, — c,  blood  of  a sparrow. 
These  globules  arc  magnified  one  thousand  limes  in  diameter. 

f Fig.  3. — o,  globule  of  the- blood  of  a frog,  magnified  about  seven  hun- 
dred times,  and  seen  in  profile  : A,  the  same  globule  seen  in  front ; the 
envelope  is  torn  so  as  to  show  the  central  nucleus. 

22.  What  is  the  form  of  the  globules  in  the  mammalia? 

23.  In  what  class  of  animals  are  the  globules  oval? 

24.  In  wlial  animals  are  they  smallest?  In  what  animals  largest? 

25.  What  animals  have  the  greatest  proportion  of  globules  in  the  blood? 

26.  What  is  the  form  and  colour  of  the  globules  iu  while  blooded  animals? 

27.  What  is  the  ordinary  slate  of  the  blood  ? When  drawn  from  the 
vessels,  and  lefl  to  itself,  what  takes  place  ? 
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28.  When  blood  coagulates,  the  globules  unite  themselves  to- 
gether in  a mass,  and  little  by  little  separate  from  the  serum,  to 
form  a clot  more  or  less  solid. 

[Chemistry  teaches  us,  that  in  man,  100  parts  of  blood,  contain 
about  66  parts  of  water,  from  6 to  7 hundredths  of  albumen,  (1), 
from  14  to  15  Hundredths  o(  fibrin,  (2),  and  colouring  matter, 
some  thousandtns  of  fatty  matters,  of  several  salts,  and  traces  of 
the  peroxide  of  iron.  Under  ordinary  circumstances,  we  cannot 
discover  in  the  blood,  those  substances  which  are  found  in  the 
different  humors,  formed  at  its  expense  ; but  if  we  arrest  the  action 
of  those  organs  that  are  charged  with  secreting  these  humors,  we 
then  find  in  the  blood,  the  matters  in  question.  We  must  therefore 
conclude  that  they  always  exist  in  it,  but  in  quantities  too  small  to 
be  appreciated  by  our  methods  of  analysis;  and  that  the  organs  just 
alluded  to,  do  not  form  them,  but  separate  them  from  the  blood  in 
proportion  as  they  are  presented.] 

29.  The  blood  contains  all  the  materials  necessary  to  the  re- 
paration and  growth  of  the  organs;  consequently,  it  furnishes  to 
all  parts  the  matter,  of  which  they  are  in  need  for  their  nourish- 
ment, and  also  imparts  the  excitement  necessary  to  the  main- 
tenance of  life. 

30.  To  appreciate  fully  the  importance  of  the  office  filled  by 
the  blood  in  the  bodies  of  living  animals,  it  is  only  necessary  to 
bleed  one,  and  observe  the  effects  of  the  operation. 

31.  When  the  flow  of  blood  continues  for  a long  time,  the 
animal  falls  into  syncope,  (fainting,)  and  if  the  bleeding  be  not 
arrested,  all  motion  ceases  in  a few  moments ; respiration  is 
stopped,  and  life  is  no  longer  manifest  by  external  sign.  If  the 
animal  be  left  in  this  condition,  reality  soon  takes  the  place  of  ap- 
pearance, and  death  speedily  follows.  But  if  we  inject  into  his 
veins,  blood  similar  to  that  which  he  has  lost,  we  see  with  astonish- 
ment this  semblance  of  a corpse  return  to  life  ; in  proportion  as  ad- 

(1.)  Albumen,  is  a kind  of  matter  that  enters  into  the  composition  of  most 
of  the  organic  tissues  of  animals,  and  almost  by  itself  constitutes  the  white 
of  egg’s.  It  can  bo  di'isolved  in  water,  but  by  the  action  of  heal,  it  solidifies 
and  becomes  insoluble. 


(^•)  Fibrin,  is  the  basis  of  tnuscukar  flesh.  It  can  be  separated  from  blood 
by  beating  it  with  rods  before  it  coagulates;  the  fibrin  adheres  to  the  rods 
in  the  form  of  very  elastic  whitish  filaments. 


28.  When  blood  coagulates  what  takes  place  ? 

, hat  does  the  blood  contain  ? What  other  use  has  the  blood  besides 

that  of  nourishing  the  organs  ? 

30.  llow  can  you  show  the  importance  of  the  blood  to  living  animals? 
.H.  Uow  is  an  animal  effected  by  bleeding  ? Wbal  is  the  effect  of  inject- 
iug  blood  into  the  veins  of  an  animal  that  has  been  exhausted  by  bleeding  ? 
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ditional  quantities  of  blood  are  introduced  into  the  vessels,  he 
revives  more  and  more,  and  soon  breathes  freely,  moves  with 
facility,  resumes  his  habitual  gait  and  is  completely  re-established. 

32.  This  operation,  known  under  the  name  of  transfusion,  is 
certainly  one  of  the  mo§t  remarkable  that  has  been  performed, 
and  proves,  better  than  all  we  could  say,  the  importance  of  the 
action  of  the  globules  of  the  blood  upon  the  living  organs  ; for  if 
we  make  use  of  serum,  that  is,  blood  deprived  of  its  globules,  in 
the  same  manner,  we  produce  no  more  effect  than  if  we  had  used 
pure  water,  and  death  is  not  a less  inevitable  consequence  of  the 
hcemorrhage. 

33.  The  influence  of  the  blood  upon  the  nutrition  of  the  organs 
may  be  demonstrated  with  equal  facility. 

34.  When  by  mechanical  means  we  diminish,  in  an  appreciable 
and  permanent  degree,  the  quantity  of  this  fluid  receiv^  by  an 
organ,  we  perceive  that  it  dwindles  in  size,  and  often  even  decays 
and  becomes  reduced  to  almost  nothing. 

35.  On  the  other  hand  we  observ'e,  that  the  more  any  one  part 
of  the  body  is  exercised,  the  greater  the  quantity  of  blood  it  re- 
ceives, and  the  more  it  augments  in  volmne.  Indeed,  every  one 
knows  that  muscular  exercise  tends  most  to  the  developement  of 
those  parts  which  are  the  seat  of  it ; that  in  dancers  for  example, 
the  muscles  of  the  legs,  the  calf  in  particular,  acquii'e  an  extraor- 
dinary size,  while  with  bakers  and  other  men  who  perform  hard 
labor  with  their  arms,  the  superior  members  or  extremities  be- 
come more  fleshy  than  any  other  parts.  Now,  the  muscles  re- 
ceive more  blood  when  in  action  than  when  in  repose,  and  by  this 
afflux  of  blood,  the  nutritive  act  of  which  they  are  the  seat,  is 
stimulated  and  their  volume  is  increased. 

36.  The  blood  in  giving  nourishment  to'the  organs,  and  in  ex- 
citing the  vital  movement,  undergoes  a change  ; it  is  impoverished 
not  only  by  tlie  deposite  of  the  particles  which  the  organs  aph 
propriate  to  themselves,  and  incorporate  with  their  substance, 
but  also  by  receiving  the  old  materials  which  are  separated  from 
the  tissue  of  these  same  organs,  and  which,  having  become  useless, 
or  even  injurious,  have  to  be  expelled  from  the  body. 


32.  What  is  the  operation  of  injecting  blood  into  the  veins  called  ? U ha 
docs  transfusion  prove  ? 

33.  Does  the  blood  influence  the  nutrition  of  the  organs  ? 

34  What  is  the  effect  of  diminishing  the  quantity  of  blood  received  by 
an  organ  7 

35.  What  effect  does  exercise  produce  on  the  different  parts  of  the  wnly  " 
Wliy  is  the  volume  of  the  muscles  increased  when  the)'  arc  iiiuch  exercised  7 
.36.  Does  the  bl.  od  undergo  any  change  in  nourishing  the  organs? 
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37.  Consequently,  there  is  a very  great  difference  between  the 
blood  going  to  the  organs,  and  tliat  which  has  already  passed 
through  them,  and  which  has  contributed  to  their  nourishment. 

38.  To  the  first  is  given  the  name  of  urierial  0,vud,  and  to  the 
second,  the  name  of  canons  blood. 

39.  Arterial  blood  is  of  a vermilion  red ; it  coagulates  very 
easily  and  contains  a large  proportion  of  globules ; and  finally,  it 
is  essentially  necessary  to  the  maintenance  of  life. 

40.  Venous  blood  is  of  a blackish  red  color;  it  is  less  coagula- 
ble  and  less  rich  than  the  arterial  blood,  but  what  distinguishes  it 
above  every  other  quality,  is,  that  after  having  passed  tlirough 
them,  it  is  no  longer  capable  of  exciting  the  vital  moveipent  in  the 
orgEms. 

41.  Notwithstanding,  the  blood  thus  vitiated  does  not  cease 
to  be  useful,  because  it  easily  regains  its  vivifying  qualities. 

42.  By  action  of  the  air,  the  venous  blood  is  changed  into  arte- 
rial blood ; it  regains  its  vermilion  color,  and  becomes  again  fit 
for  the  maintenance  of  life. 

43.  It  is  this  transformation  of  venous  blood  into  arterial  blood, 
which  constitutes  the  phenomenon  of  respiration. 


LESSON  III. 

Functions  of  Nutrition — Circulation  of  the  Blood  — the  Heart 
— Arteries — Veins — Motion  of  the  blood  in  the  bodies  of  the 
Alaminiferce — Alechunism  of  the  circulation — Phenomenon  oj 
the  pulse — Venous  absorption — Secretion, 

CIRCULATION  OF  THE  BLOOD. 

1 . The  blood  does  not  remain  at  rest  in  the  body ; it  is  con- 
stantly passing  through  the  organs  which  it  nourishes,  and  re- 
turning to  the  respiratory  apparatus  to  come  in  contact  with  the 
air,  to  be  ag^in  distributed  to  the  organs. 


37.  Is  the  blood  when  it  coires  from  an  organ  in  the  same  condition  as 
when  it  entered  ? 

38.  What  is  the  blood  called  that  goes  to  the  organs?  What  is  it  called 
when  it  has  left  the  organs  ? 

39.  What  are  the  properties  of  arterial  blood? 

40.  What  are  the  properti.  s of  the  venous  blood?  What  is  the  essential 
quality  that  distinguishes  venous  from  arterial  blood? 

41.  W’hy  docs  blood  thus  vitiated  cease  to  be  useful  ? 

42.  How  is  venous  blood  changed  into  arterial? 

43.  What  docs  this  transformation  of  venous  into  arterial  blood  constitute  ? 

1.  Is  the  blood  at  rest  in  the  body? 
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2.  The.  conlinuovs  passru/c  of  llir  blood  from  (he  re»pirofory 
apparatus  towards  all  the  onjans  of  the  liody,  and  (he  return  of 
the  blood  from  these  organs  to  tin;  apiiaratiis  of  respiration,  con- 
stitutes the  pheuomeuou  of  the  eirculaliou. 

3.  This  liquid,  as  we  liave  seen,  moves  continually  in  a sort  of 
circle ; after  having  traversed  all  the  parts  which  it  Ls  destined  to 
nourish,  it  returns  to  a particular  organ  to  come  in  contact  with 
the  air,  then  goes  back  to  the  parts  whence  it  came,  passes  through 
them,  returns  again  to  the  apparatus  of  respiration,  and  so  con- 
tinues as  long  as  life  endures. 

4.  The  Apparatus  or  the  Circulation,  that  is  to  say,  the  as- 
semblage of  organs  destined  to  effect  this  conveyance  or  trans- 
portation of  the  blood,  is  composed : 

First.  Of  canals,  or  pipes,  in  which  the.  blood  runs. 

Second.  Of  the  heart  which  serres  to  set  it  in  motion. 

5.  The  heart  is  the  centre  of  the  apparatus  of  the  circulation  ; 
it  is  a sort  of  fleshy  pouch  communicating  with  the  blood  vessels, 
which  receiving  the  blood  into  its  interior,  and  which,  by  contrac- 
ting on  itself  from  time  to  time,  forces  this  fluid  into  the  canals, 
and  thus  keeps  up  a continual  current  in  them. 

6.  Almost  all  animals  have  a heart.  This  organ  exists  not 
only  in  the  mammalia,  birds,  reptiles,  and  fishes,  but  also  in  snails, 
oysters,  and  other  animals  of  the  class  of  mollusca ; in  crabs  and 
lobsters ; in  spiders,  &c. 

7.  The  blood  vessels  are  of  two  lands,  namely: 

8.  1st.  The  arteries  which  cany  the  blood  fi’om  the  heart  to 
all  parts  of  the  body. 

9.  2nd.  The  veins  which  bring  back  this  liquid  from  all  parts 
of  the  body  to  the  heart. 

1 0.  The  arteries  spring  from  the  heart  and  divide  into  branches 
which  decrease  in  size,  and  increase  in  number  as  they  advance, 
and  are  distributed  to  the  very  numerous  paits,  distant  from  the 
heart. 


2.  What  constitutes  the  plienomcnon  of  the  circulation  ? 

3.  After  having  traversed  all  the  parts  it  is  destined  to  nouri>h,  what 
becomes  of  the  blood  ? 

4.  What  is  meant  by  the  apparatus  of  the  circulation  7 Of  what  parts 
IS  it  composed  ? 

5.  What  is  a heart? 

6.  Have  all  animals  a heart  ? 

7.  How  many  kinds  of  blood  vessels  are  there  7 

8.  What  is  the  funcUon  of  the  arteries? 

9.  What  is  the  function  of  the  veins  7 

10.  Where  do  the  arteries  take  their  rise?  How  arc  tliey  dictnbntedf 
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11.  The  veins  present  a similar  disposition,  but  which  is  de* 
sio^ned  to  produce  an  entirely  opposite  result,  because  the  blood 
in  these  vessels,  pursues  an  inverse  course.  They  are  very 
numerous  at  a distance  from  the  heart,  but,  little  by  little,  they 
unite  to  form  larger  canals  which,  in  turn,  again  unite,  so  that 
they  terminate  at  the  heart,  in  oii^  one  or  two  large  trunks. 

12.  The  ultimate  rami-  Fig,  4. 

fications  of  the  arteries  in 
the  substance  of  the  or- 
gans, are  continued  into 
the  radicles  of  the  veins, 
so  as  to  form  a series  of 
uninterrupted  and  narrow 
canals  through  which  the 
blood  passes  through  the 
organs.  ' 

13.  To  these  delicate 
canals,  which  establish  the 
communication  between 
the  termination  of  the  arte- 
ries and  the  beginning  ot 
the  veins,  is  applied  to  the 
name  of  capillary  vessels, 

{Fig.  4.)  This  name  has 
been  given  to  them  in 
consideration  of  their  ex- 
treme finene.ss,  which 
makes  them  comparable 
to  hairs.* 


• Explanation  of  Fiff.  4. — This  figure  does  not  represent  the  natural 
arrangement  of  the  heart  and  blood  vessels ; it  is  an  ideal  diaijram, 
designed  to  convey  some  notion  of  the  way  in  which  the  blood,  in  completing 
the  entire  route  of  the  circulation,  passes  twice  through  the  heart,  and  also 
passes  through  the  two  systems  of  capillary  vessels,  namely,  those  of  the 
lungs  in  getting  from  the  pulmonary  artery  into  the  pulmonary  veins,  and 
those  of  all  the  organs,  in  passing  from  the  minute  terminating  branches  ol 
the  aorta,  into  the  radicals  of  the  veins  which  end  in  the  ven®  cav®.  The 
two  halves  of  the  heart,  which  in  reality,  are  only  separated  by  a partition, 
are  here  completely  isolated, — g,  left  side  of  the  heart, — a,  the  aorta, — c,  a,  p, 
capiilary  vessels,  which  terminate  the  arteries,  all  of  which  spring  from  the 
aorta, — c,  general  venous  system, — d,  right  side  of  the  heart, — a,p,  pulmo- 
nary artery, — v,p,  pulmonary  vein.  The  arrows  point  in  the  direction  of 
the  current. 


11.  IIow  are  the  veins  arranged? 

12.  How  do  the  ultimate  ramification  of  the  arteries  terminate? 

13.  What  are  the  capillary  vessels  7 Why  are  they  so  called? 
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14.  At  the  extremity  opposite  to  that  where  we  find  the  capil- 
lary vessels,  the  arteries  and  veins  also  communicate  with  each 
other,  by  the  intervention  of  the  cavities  of  the  heart. 

1.5.  Theresultof  this  arrangement  is,  that  the  vascular  appara- 
tus forms  a con>plete  circle  in  which  the  blood  moves,  constautly 
returning  to  its  point  of  depar^re. 

16.  The  circulating  circle  *ay  be  compared  to  a tree,  the 
trunk  of  which  is  doubled  upon  itself,  so  as  to  cause  the  ultimate 
ramifications  of  the  branches  to  meet  the  ultimate  divisions  of 
the  roots ; the  upper  portion  of  the  trunk  and  roots  would  rep- 
resent the  veins. 

1 7.  In  all  those  animals 
which  most  resemble  man, 
(anatomically,)  such  as  the 
monkey,  the  dog,  horse,  ox, 
&c.,  the  heart  is  placed  be- 
tween the  two  lungs,  in  the 
cavity  of  the  chest,  which 
anatomists  call  the  thorax, 
(Fig.  5.) 

18.  The  general  form  of 
the  heart  is  that  of  an  inver- 
ted cone,  the  apex  down, 
and  a little  to  the  left.  The 
size  of  the  heart  is  very 
nearly  that  of  the  fist  of  the 
individual  to  whom  it  be- 
longs.* 


* Explanation  of  Fig.  5. — The  lungs  of  a man  with  the  heart  and  great 
vessels  which  arise  from  it,— p,p.  the  lungs,— t.  the  trachea  which  conveys 
air  to  the  lungs,— c.  the  heart,— od.  right  auricle  of  the  heart,— cd.  right  ven- 
tricle of  the  heart,— og.  left  auricle  of  the  heart,— eg.  left  ventricle  of  the 

lieait, vcs.  and  vci.  superior  and  inferior  venee  -cuvae,  emptying  into  the 

right  auricle  of  the  heart,— pulmonary  artery  going  from  the  right  ven- 
tricle to  the  lungs, — vp.  pulmonary  veins,  passing  from  the  lungs  to  the  left 
auricle  of  the  heart, — aa.  the  aorta, — ac.  carotid  arteries  arising  from  the 
aorta,  and  conveying  blood  to  the  head,— osc.  subclavian  vein,  coming  from 
the  arms  and  emptying  into  the  superior  vena  cava. 

14.  Have  the  arteries  and  veins  any  other  communication  with  each 

oilier  than  by  the  capillary  vessels?  - , , j i,  , 

1,5.  What  is  the  result  of  the  arrangement  of  the  heart  and  blood  vessels 
as  described  ? 

] 6.  To  what  may  wo  compare  the  circulating  circle  7 

17.  What  is  the  situation  of  the  heart  1 

1 8.  What  is  the  form  of  the  licart  7 What  is  its  size  7 


CIRCUL  ATION  OF  THE  BLOOD.  37 

19.  This  organ  is  enveloped  in  a double,  membranous  sac, 
caWed  per icardiii III,  and  is  suspended  in  the  pericardium  by  the 
vessels  which  arise  from  its  superior  and  enlarged  entremity  ; but 
it  does  not  adhere  at  any  other  point  of  its  surface  to  the  neigh- 


bourins  parts. 

20.  The  substance  of  the  heart  is  almost  entirely  fleshy  ; it  is 
a hollow  muscle,  the  cavity  of  which  communicates  with  the  arte- 


Fig.  6. 


ries  and  veins. 

21.  In  man  and  all  the  mammalia, 
as  well  as  birds,  it  has  four  distinct 
cavities.  A thick,  vertical  partition 
divides  it  into  two  halves,  each  one 
forming  two  cavities,  one  above  the 
other ; a ventricle,  and  an  auricle. 

{Fig.  6.) 

22.  The  two  ventricles  occupy 
the  inferior  part  of  the  heart,  and  do 
not  communicate  with  each  other, 
but  each  one  opens  into  the  auricle 
above  it. 

23.  The  cavities  of  the  left  side  of  the  heart  contain  arterial 
blood,  and  those  of  the  right  side,  venous  blood. 

24.  The  vessels  which  convey  arterial  blood  into  all  the 
organs  take  their  origin  from  the  left  ventricle  of  the  heart. 


Explanation  of  Fig,  6. — The  heart  opened  to  show  the  cavities  in  the  in- 
terior of  this  organ. — od,  right  auricle  of  the  heart, — vd,  right  ventricle  of 
the  heart, — og,  left  auricle  of  the  heart, — vg,  left  ventricle  of  the  heaat, — 
vcs:  and  vci,  superior  and  inferior  vence  cavee,  emptying  into  the  right 
auriele  of  the  heart, — ap,  pulmonary  artery  going  from  the  right  ventricle  to 
the  lungs, — vp,  pulmonary  veins  passing  from  the  lungs  to  the  left  auricle 
of  the  heart, — aa,  the  aorta, — o,  left  auriculo-ventricular  opening, — o’, 
right  auriculo-ventricular  opening.  The  arrows  point  out  the  direction  of 
the  flow  of  the  blood  in  the  different  vessels. 


19.  Has  the  heart  any  covering  proper  to  it?  How  is  it  suspended  in  the 
pericardium?  Does  the  heart  adhere  to  the  surrounding  parts  ? 

20.  What  is  the  substaftce  of  the  heart  ? Is  the  heart  solid  ? 

21.  How  many  cavities  has  the  heart?  How  is  it  divided  7 What  are  the 
cavities  of  the  heart  called  7 

22.  What  part  of  the  heart  is  occupied  by  the  ventricles?  Do  the  ven 
triclcs  communicate  with  each  other  ? Do  they  communicate  with  the  auri- 
cles ? How  is  the  auricle  situated  in  regard  to  the  ventricle  ? 

23.  What  kind  of  blood  is  contained  in  the  cavities  of  the  left  side  of  the 
heart?  In  which  side  of  the  heart  is  found  the  venous  blood  7 

_ 24.  From  what  part  of  the  heart  do  these  vessels  arise  which  carry  arlo 
rial  blood  ? What  is  the  name  of  the  great  arterial  trunk  as  it  arises  from 
the  heart? 
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through  the  mefJium  of 
a single  trunk,  called  the 
aovtu,  ( Fifj.  7.y 

25.  This  great  artery 
first  mounts  upwards  to- 
wards the  base  of  the 
neck,  then  bends  down- 
wards, forming  a sort  of 
crook,  passes  behind  the 
heart  and  descends  ver- 
tically, in  front  of  the 
spine,  to  the  lower  part 
of  the  belly.  In  its 
course,  the  aorta  gives 
off  a great  number  of 
brandies,  the  principal  of 
which  are : 

26.  1st.  The  two  care- 
tiff  arteries  mount  along 
the  sides  of  the  neck,  and 
supply  the  head  with 
blood;  (^Fig.  7,ac.) 

27.  2d.  The  two  arte- 
ries of  the  upper  extremi- 
ties, successively  obtairt 
the  names  of  subclavian, 
axillary,  and  brachial 
arteries,  as  they  pass 
under  the  clavicle,  or 
cross  the  armpit,  or  de- 
scend along  the  arm  to 
the  elbow,  where  they 
divide  into  two  branches, 
called  the  radial  and 
ulnar,  or  cubital  arteries : 


Explanation  of  Fiff.  7. — The  aorta  and  branches  which  arise  from  it  to 
convey  the  blood  to  all  parts  of  the  body, — a,  the  aorta, — c,  arch  of  the 
aorta, — ac,  carotid  arteries, — at,  temporal  arteries, — a,  sr,  subclavian  ar- 
tery,— ax,  axillary  artery, — br,  brachial  artery, — ra,  radial  artery, — cu, 
cubital  or  ulnar  artery, — i,»,  intercostal  arteries, — c<c,  emliac  artery, — re, 
renal  arteries, — me,  and  met,  superior  and  inferior  mesenteric  arteries, — il, 
iliac  arteries, — ■/,  femoral  arteries, — t,  tibial  artery, — p,  the  peroneal  artery. 


25.  Describe  the  crHirse  of  the  aorta? 

26.  What  is  the  course  and  distribution  of  the  carotid  arteries? 

27.  What  arteries  supply  the  upper  extremities? 
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28.  3rd.  The  intercostal  arteries  are  several  in  number,  and 
rim  between  the  ribs  on  each  side  of  the  body; 

29.  4th.  The  cceliuc  artery,  which  is  distributed  to  the  stomach, 
the  liver,  and  the  spleen  ; 

30.  5th.  The7ncscntencarteries,whichramify  upon  the  intestines; 

31.  6th.  The  re«a/ arteries  which  penetrate  into  the  kidneys  ; 

32.  And  7th.  The  itiac  arteries,  which  in  a manner  terminate 
the  aorta,  and  which-  i»nvey  blood  to  the  lower  extremities, 
descend  along  the  thigro  and  are^here  called  femoral  arteries ; 
then  they  divide  into  many  branches  which  terminate  in  the 
feet. 

33.  The  veins,  which  receive  the  blood  thus  transmitted  to  all 
parts  of  the  body,  follow  very  nearly  the  same  course  as  the 
arteries;  but  they  are  larger,  more  numerous  and  generally  situ- 
ated more  superficially.  A great  number  of  these  vessels  pass 
beneath  the  skin,  others  accompany  the  arteries,  and,  at  last,  they 
all  unite  to  firm  two  great  trunks  which  empty  into  the  right 
auricle  of  the  heart,  and  which  have  received  the  names  of  vena 
cava  siipnior  and  vcaa  cava  inferior,  {page  37.  fig.  6.) 

34.  The  veins  which  come  from  the  intestines  present  an  im- 
portant peculiarity.  After  uniting  in  a large  trunk,  they  penetrate 
the  liver,  and  there  ramify  like  the  arteries ; there  they  again  unite 
into  a trunk  and  terminate  in  the  inferior  vena  cava  close  to  the 
heart.  This  arrangement  of  the  vessels  is  called  the  system  of  the 
vena  porta. 

35.  The  venous  blood,  poured  by  the  venae  cava  into  the  right 
auricle  of  the  heart,  descends  from  it  into  the  ventricle  of  the 
same  side. 

36.  The  right  ventricle  of  the  heart  gives  rise  to  a large  artery, 
called  the  piihnonary  artery,  which  next  receives  this  same  blood, 
and  carries  it  into  the  lungs.  (pageSl.Jig.  6.) 


28.  Wliat  arteries  run  between  llie  ribs  ! 

2J.  W hat  is  the  distribution  of  tlic  Cieliac  artery  ? 

30.  What  arteries  ramify  upon  the  intestines? 

31.  What  is  the  distrihnlion  of  the  renal  arteries? 

32.  What  arteries  are  di  trihuted  to  the  lower  extremities  7 

33.  What  is  the  general  course  of  the  veins?  In  what  respect  do  the 
veins  ditier  from  the  arteries  generally  ? Where  do  the  great  venous  trunks 
empty  ’ What  arc  they  called? 

3-1,  What  is  the  |>cculiar  arrangement  of  t'.io  veins  coming  from  the  in- 
te.stincs  ? What  is  it  called  / 

3.').  What  becomes  of  the  venous  blood  after  entering  the  right  auricle  of 
the  heart  ? 

36.  What  artery  arises  from  the  right  ventricle?  Into  what  part  does  the 
pulmonary  artery  carry  tlie  blood  ? 
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37.  This  vessel  divides  into  two  branches,  one  going  to  (lie 
right  and  the  other  to  the  left,  to  enter  the  two  corresponding  lungs, 
and  are  divided  into  almost  an  infinity  of  brandies,  which  are 
spread  over  the  surface  of  the  little  membranous  cells  of  these 
organs. 

38.  The  capillary  vessels  by  which  the  pulmonary  arteries  ter- 
minate, give  rise  to  veins,  which  unite  together  and  finally  form 
two  large  vessels,  called  pulmonary  fciV^n^liich  empty  into  the 
left  auricle  of  the  heart.  [pageSd,  fig. 

39.  Consequently,  the  pulmonary  veins  receive  the  venous 
blood,  which  was  brought  to  the  lungs  by  the  pulmonary  artery, 
and  which  has  now  become  arterial,  by  the  effect  produced  on  it, 
by  contact  with  the  air  in  the  interior  of  these  organs ; they  carry 
it  back  again  to  the  heart  and  pour  it  into  the  left  auricle. 

40.  Finally,  from  the  left  auricle  this  fluid  descends  into  the  left 
ventricle,  whence  we  have  already  seen  it  issue  to  be  distributed 
to  the  different  parts  of  the  body,  through  the  medium  of  the  aorta 
and  its  branches. 

To  recapitulate  what  has  just  been  said,  on  the  route  pursued  by 
the  blood,  in  the  apparatus  of  the  circulation  in  mammiferous 
animals  and  birds,  we  see: 

41.  1st.  That  the  venous  blood  arrives  from  all  parts  of  the 
body  by  the  general  system  of  veins ; 

2d.  That  from  these  veins  it  enters  the  right  auricle  of  the 

heart ; 

3rd.  That  from  the  right  auricle  it  passes  into  the  right 
ventricle 

4th.  That  from  the  right  ventricle  the  venous  blood  passes 
through  the  pulmonary  artery  to  the  lungs; 

5th  That  in  the  capillary  vessels,  which  form  the  termina- 
tion of  the  pulmonary  artery,  and  commencement  of  the  pul- 
monary veins,  this  liquid  is  changed  into  arterial  blood  ; 

6th.  That  this  arterial  blood  returns  from  the  lungs,  through 
the  pulmonary  veins,  and  enters  the  left  auricle  of  the  heart ; 

7th.  That  from  the  left  auricle  it  descends  into  the  ventricle 
of  the  same  .side ; 

8th.  That  from  the  left  ventricle  it  is  forced  into  the  aorta, 
by  which  it  is  distributed  to  all  parts  of  the  body. 

37.  What  is  the  distribution  of  the  pulmonary  artery  7 

38.  What  is  llie  origin  of  the  pulmonary  veins?  Where  do  tlu-y  empty  f 

39.  What  kind  of  blood  do  the  pulmonary  veins  convey  to  the  heart  J 
How  is  the  venous,  changed  into  arterial  blood  if 

40.  What  becomes  of  the  blood  after  it  enters  the  left  auricle  7 

41  Wh.it  is  the  loute  pursued  by  the  Mood  in  the  apparatus  of  the  circu- 
lation 7 
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42.  And  9th. — and  finally,  that  in  the  capillary  termination.s  of 
the  system  of  canals  formed  by  the  aorta,  the  arterial  blood  acts 
upon  the  organs,  is  change’d  there  into  venous  blood,  and  enters 
the  veins  to  be  carried  again  to  the  heart. 

43.  In  accomplishing  the  circulatory  circle,  the  blood  then 
passes  twice  through  the  heart,  in  the  state  of  venous  blood  on 
the  right  side,  and  in  the  state  of  arterial  blood  in  the  left  side 
of  this  organ  ; {page  Sd.Jig.  5.  fy  page  ‘i^.Jig.  8.)  yet,  the  cir- 
culation is  complete,  because  the  pulmonary  and  aortic  cavities 
of  the  heart  do  not  open  one  into  the  other,  and  the  venous 
blood  passes  through  the  entire  respiratory  apparatus  to  be 
transmuted  into  arterial  blood. 

44  The  mechanism  by  which  the  blood  moves  through  these 
vessels  is  easily  understood.  The  cavities  of  the  heart  contract 
and  enlarge  alternately,  and  by  contracting  they  force  the  blood 
into  the  canals  with  which  they  (the  cavities)  are  in  communica- 
tion. 

45.  The  two  ventricles  contract  at  the  same  time,  and  while 
their  sides  or  parietes  relax,  the  auricles  in  their  turn  contract. 

46.  The  movement  of  contraction  bears  the  name  of  systole, 
and  the  term  diasiole  is  applied  to  the  opposite  movement,  or 
dilatation. 

47.  The  beating  or  pulsation  of  the  heart  is  very  frequent ; in 
man  of  adult  age  it  takes  place  from  sixty  to  seventy-five  times 
in  a minute;  in  ol.l  men  the  number  of  beats  is  a little  increased, 
and  in  very  young  infants  it  is  generally  about  one  4>undred  and 
twenty.  But  a variety  of  circumstances  may  influenTli  both  the 
frequency  and  force  of  the  beats  of  the  heart ; they  are  accelerated 
by  exercise,  by  moral  emotions,  and  by  a great  number  of  dis- 
eases; in  s vooninsr  or  .syncope,  they  are  considerably  diminished, 
or  even  completely  interrupted. 

48.  The  left  ventricle  in  dilating  fills  with  blood,  and  in  con- 
tracting afterwards,  f wees  out  the  liquid  which  it  contains. 

49.  This  ventricle  communicates  only  with  the  left  auricle  by 

an  operiing  called  the  opening,  and  with  the 

42.  Where  is  the  artcrird  changed  into  venous  blood  ? 

4.‘).  In  accomplishing  its  entire  circle,  how  many  times  docs  the  blood 
pass  through  the  heart? 

44  What  causes  the  blood  to  move  in  the  blood  vessels? 

4.5.  Do  the  auricles  and  ventricles  of  the  heart  contract  at  the  same  time? 

46.  Whatis  the  contraction  of  the  heart  called  ? What  is  its  dilation  called  ? 

47.  What  is  the  frequency  of  the  heart's  pulsation?  Is  it  most  frequent 
in  infants  or  in  old  men?  What  circumstances  influence  the  frequency  of 
the  heart’s  pulsation  ? 

48.  When  the  left  ventricle  dilates,  whai  happens  ? 

4D.  With  what  does  the  left  ventricle  communicate? 

4 
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aorta,  ( Fig.8,aa.);  the  blood,  at  the 
moment  of  its  contraction,  must 
then  either  flow  back  into  the  auricle, 
(of/.)  or  enter  the  aorta. 

50.  Now,  around  the  edges  of  this 
auriculo-ventricvlar  opening,  ( h'iq. 
’:?9.  va.)  there  is  a sort  of  valve,  called 
the  mitral  ea/ee,  which  is  so  arranged 
as  to  rise  up,  and  close  this  opening, 
when  it  is  pushed  from  below  upwanis. 
From  this  construction,  it  happens, 
that  when  the  blood  tends  towards 
entering  into  the  auricle  (o,)  the  mitral  valve,  is  9. 

pushed  up,  and  interrupts  the  communication  vcs 
between  the  auricle  and  ventricle. 

51.  Therefore,  when  the  left  ventricle  con- 
tracts, the  blood  finds  no  other  outlet  than  the  o 
aorta,  and  enters  this  vessel  which  it  distends'’®' 
with  more  or  less  force,  for  its  parietes,  as  well 
as  those  of  all  the  arteries,  are  very  elastic. 

52.  Other  valves  situate  at  the  entrance  of 
the  aorta,  prevent  the  blood  from  returning  into  vci 


Explanation  of  Fig.  8. — The  heart  opened  to  show  the  cavities  in  the  in- 
terior of  this  organ. — od,  right  auricle  of  the  heart, — tid,  right  ventricle  of 
the  heart,-— og,  left  auricle  of  the  lieart, — left  ventricle  of  the  heart, — 
vcs.  and  .nci,||up(  rior  and  inferior  ven®  cav®,  emptying  into  the  right 
auricle  of*  thelroart, — np,  pulmonary  artery  going  from  the  right  ventrich  to 
the  lungs, — vp,  pulmonary  veins  passing  from  the  lungs  to  the  left  auricle 
of  the  heart, — an,  the  aorta. — o,  left  auriculo-ventricular  opening, — o’, 
right  auriculo-ventricular  opening.  The  arrows  point  out  the  direction  of 
the  flow  of  the. blood  in  the  different  versels. 

Explanation  of  Fig.  9. — The  right  auricle  of  the  heart  opened  to  show 
the  position  of  the  valve,  va,  in  the  auriculo-ventricular  opening,  which, 
during  the  contraction  of  the  ventricle,  (be.)  prevents  the  Mood  from  enter- 
ing the  auricle,  (o,)  ; we  observe  small  cords  passing  from  the  edge  of  this 
valve  and  attaching  themselves  by  their  inferior  extremities  to  the  parietes  of 
the  ventricle,  ^c.)  Like  the  rest  of  the  heart,  they  are  fleshv,  and  prevent 
the  valve  from  turning  entirely  over  into  the  auricle,  when  the  blood,  pressed 
by  the  ventricle,  elevates  it.  The  aorta  is  also  open  to  show  the  valves,  (r’) 
which  surround  its  entrance,  and  which  arc  differently  arranged  from  tlrose 
of  the  ventricle. 


50.  Where  is  the  mitral  valve  plated 'f  What  is  the  use  of  the  mitral 
valve  ? 

51.  Into  what  part  is  the  blood  forced  by  the  contraction  of  the  left  vcn. 
tricle  ? Why  docs  it  not  go  hack  into  the  auricle  7 

52.  What  prevents  the  blood  from  returning  into  the  left  ventricle  from 
the  aorta  ? Arc  the  arteries  clastic  or  not  7 
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the  left  ventricle,  so  that,  pressed  by  the  elastic  force  of  the 
arteriai  parietes,  it  is  continually  pushed  foiwaid,  fiom  the  heart 
towards  the  extremities  of  the  arteries. 

53.  The  phenomenon  known  under  the  name  of  the  pulse,  is 
nothinsr  else  than  the  motion  caused  by  the  pressure  of  the  blood 
a"ainst  tl.e  parietes  of  the  arteries,  every  time  that  the  heart  con- 
tracts According  to  the  frequency  and  force  of  these  motions, 
we  may  judge  of  the  manner  in  which  the  organ  beats,  and  draw 
therefrom,  deductions  useful  in  medicine.  But  the  pulse  is  not 
felt  in  all  parts;  to  perceive  it,  we 
must  slightly  compress  an  artery 
of  a certain  volume  between  the 
finger  and  a resisting  surface,  of 
a bone,  for  example,  and  select  a 
vessel  situated  near  the  skin,  as 
the  radial  artery  at  the  wrist. 

54.  The  impulsion  received  by 
the  blood  at  its  exit  from  the  left 
ventricle  of  the  heart,  is  commu- 
nicated to  the  capillary  vessels 
and  to  the  veins,  and  determines 
the  progression  of  the  blood  in 
them.  But  the  return  of  the 
venous  blood  towards  the  right 
ventricle,  is  favoured  by  some 
other  circumstances.  In  the  veins 
of  the  extremities,  the  membrane 
which  lines  these  vessels,  forms  a 
great  many  folds  or  valves,  ( Fig.  1 0,  v.)  which  open  when  the  blood 
pushes  them  from  the  extremities  towards  the  heart,  and  shut  so 
as  to  close  the  passage,  when  this*liquid  flows  in  a contrary  direc- 
tion. Now,  this  arragetnent  prevents  the  blood  from  flowing  back 
towards  the  capillaries,  and  thus  facilitates  its  passage  towards 
the  heart ; for,  every  time  a vein  is  pressed  by  the  movements  of 
the  parts  in  its  vicinity,  the  blood  is  pushed  forward. 

Explanation  oj  Fig.  10. — A large  vein  opened  to  show  the  valves,  (»,) 
which  are  found  in  these  vessels, — o,o,  openings  of  two  of  its  branches, — an, 
anastomosis  of  two  veins, — f, capillary  roots  of  the  vein. 

53.  What  is  the  pulse?  Is  the  pulse  felt  in  all  parts?  What  does  the  pulse 
indicate  ? What  circumstances  are  to  be  observed  in  order  to  feel  the  pulse  ? 

54.  What  causes  the  blood  to  circulate  in  tbe  capillary  vessels?  What 
other  circumstance,  besides  the  impulsion  received  from  the  heart,  favours 
tlie  return  of  the  blood  towards  the  right  ventricle  ? 


41  AnsouPTrox. 

55.  The  passage  of  the  bloo<l  through  the  right  cavities  of  U»e 
heart,  is  efTected  in  the  same  manner  as  in  the  left  cavities.  I3e- 
tween  the  right  auricle  and  right  ventricle  there  also  exists  a valve, 
called  the  tricusfird  valor,  which  prevents  the  blofxi  from  return- 
ing from  tlie  ventricle  into  the  auricle,  (p.42.y?g.8. 4' ) 

and  by  the  contractions  of  this  ventricle  the  blood  Is  forced  to 
circulate  in  the  vessels  of  the  lungs  and  to  arrive  at  the  left 
auricle. 

56.  It  is  the  ventricles,  as  we  have  seen,  which  force  the  blood 
into  the  arteries  dnd  cause  it  to  circulate. 

57.  The  auricles  are  a sort  of  reservoirs,  designed  to  contain 
the  blood  arriving  by  the  veins,  and  to  pour  it  into  the  con'espon- 
ding  ventricles., 

58.  Such  is  the  march  of  the  blood,  not  only  in  man  and  all 
the  mammalia,  but  also  in  bifes  ; in  the  sequel  we  shall  see  that 
in  reptiles  and  fishes,  the  structure  of  the  heait  is  less  complicated, 
and  that  tire  blood  follows  a somewhat  dillerent  direction. 

OF  ABSORPTION. 

59.  The  blood,  In  passing  through  the  veins  from  their  capD- 
lary  origin  in  the  substance  of  the  organs  to  their  termination  in 
the  right  auricle  of  the  heart,  carries  with  it  all  the  Ihiids  which  in 
some  way  filter  through  the  parietes  of  these  vessels.  Fluid  sub- 
stances which  may  be  in  contact  with  the  surface  of  tlie  body  and 
of  the  great  hollow  cavities  in  its  interior,  or  which  are  deposited 
in  the  dejrth  of  the  organs,  are,  as  it  were,  pumped  up,  more  or 
less  rapidly,  and  carried  into  the  torrent  of  th,e  circulation. 

60.  To  the  passage  of  substances,  of  u'lin  fever  kind,  from  the  ex- 
terior, into  the  interior  of  the  b 'ood  ves'.elst 'trough  their  parietes, 
or  particular  canals,  and  their  mixture  irith  the  blood,  is  given  the 
nanie  of  Absorption. 

61.  Substances  thus  absorbed,  generally,  penetrate  directly  in- 
to the  veins ; but  under  some  circmnstaiices  they  are  carried 
thither  by  particular  canals,  called  Iginpualic  vessels.  In  des- 
cribing the  act  of  digestion,  we  shall  have  occasion  to  refer  again 
to  these  vessels. 

55.  IS  the  passage  of  the  blood  through  the  right  ^ide  of  the  Iicart 
effected  ? What  valve  exists  between  the  right  auricle,  and  right  ventricle  t 
How  is  the  blood  forced  to  ci  culate  through  the  lungs  7 

56.  What  forces  the  blood  into  the  arteries  7 

57.  What  arc  the  auricles  7 

58.  Is  the  structure  of  the  heart,  and  the  circulation  the  same  in  all 
animals  7 

59.  Do  substances  different  from  the  blood  enter  into  tlie  circulation  7 

60.  What  is  absorption  7 

61.  Is  absorption  effected  by  the  veins  only  7 


OF  EXHALATION. « 

62.  All  parts  of  the  body  may  be  the  seat  of -a  more  or  Jess 
rapid  absorption ; it  is  by  this  phenomenon  that  liquids,  intro- 
duced mto  the  stomach  are  found,  a very  short  time  afterwards, 
mingled  with  the  venous  blood,  and  that  certain  vapors,  mixed 
with  the  air  drawn  into  the  lungs,  sometimes  act  upon  remote 
parts  of  the  body,  such  as  the  brain,  as  happens  when  we  breathe 
alcoholic  vapors.  It  is  also  by  absortion  alone,  that  we  can  ex- 
plain how  poisons  applied  to  the  lips, the  eye,  or  to  a slight  erosion 
of  the  skin,  penetrate  into  the  interior  of  the  body,  and  cause 
death,  often  with  as  much  rapidity  as  if  they  had  been  conveyed 
dii’ectly  into  the  stomach. 

63.  It  is  by  the  absorption,  which  takes  place  in  the  substance 
of  all  the  organs,  that  the  old  materials  no  longer  of  use  and 
separated  from  the  livmg  tissues  by  the  nutritive  act,  are  poured 
into  the  circulating  torrent  to  be  carried  out  of  the  body. 

OF  EXHALATION  AND  OF  SECRETION. 

64.  The  blood,  in  circulating  through  the  body,  is  not  limited 
to  tlie  nutrition  of  the  organs  through  which  it  passes,  and  to 
minglhig  with  it  absorbed  matters  ; on  passing  into  certain  parts 
of  the  body,  it  abandons  a portion  of  the  matters  which  it  contains, 
and  in  this  way  gives  birth  to  peculiar  liquids  called  fvnnnrs. 

65.  This  separation  of  the  contained  matters  from  the  blood 
may  take  place  in  two  ways  : by  exhalation  and  by  secretion. 

C6.  Exhalation  is  the  separation  of  a portion  of  the  most 
aqueous  part  ot  the  blood,  which,  in  some  manner,  fillers  through 
the  parietes  of  the  ressels. 

67.  The  exhaled  liquids  do  not  differ  much  from  serum,  ex- 
cept that  they  contain  more  water.  Sometimes  they  accftfmulate 
in  the  internal  cavities  of  the  body ; at  others  they  are  diffused 
over  the  surface  and  are  evaporated  into  the  air.  It  is  in  this  way 
that  a considerable  quantity  of  vapor  escapes  from  the  lungs,  and 
a very  active  evaporation  takes  place  upon  the  surface  of  the 
skin. 


C2.  Docs  absorption  take  place  in  all  parts  of  the  body  ? 

63.  By  what  process  a: e those  materials  which  are  no  longer  of  use,  car- 
ried out  of  the  body  ? 

61.  Is  the  office  of  the  blood  limited  to  the  nutrition  of  the  organs  through 
wliich  it  pistes? 

6.5.  Inliow  many  ways  may  matters  contained  in  the  blood  be  separated 
from  it  ? 

66.  What  is  exhalation  7 

67.  What  is  the  nature  of  the  liquid  exhaled?  What  becomes  of  the  ex- 
halations 7 

4* 
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68.  Secretion  vi  the  ’production  of  certain  luivicUtchichre$em- 
hle  the  serum  in  notkiny,  and  which  are  also  formed  at  the  expense 
of  the  blood. 

69.  Tears,  saliva,  bUe,  urine,  &c.,  are  liquids,  secreted  in  this 
way. 

70.  The  phenomenon  of  secretion  always  takes  place  in  parti- 
cular organs.  Sometimes  it  is  seated  in  the  follicles,  and  some- 
times in  tlie  glands. 

71.  The  ft, Hides  are  very  small  pouches  which  are  .strewed 
through  substance  of  the  membranes,  and  which  open  upon  tlieir 
surface,  by  small  pores. 

72.  The  follicles  of  the  skin  secrete  the  sweat ; tho.se  on  the 
edge  of  the  eye-lids  which  secrete  the  yellow  matter  which  some- 
times accumulates  during  sleep,  are  organs  of  this  kind. 

73.  The  ylaiuls  are  more  voluminous  organs,  composed  of  small 
gi'anulations  united  in  a compact  and  distinct  mass.  These  granu- 
lations are  the  seat  of  secretion,  and  they  generally  commimicate 
externally,  by  small  tubes  or  conduits,  which,  uniting  together 
like  the  roots  of  a tree,  finally  form  an  excretory  cana^  by  which 
the  secreted  liquid  is  poured  out. 

74.  The  salivary  glands  which  secrete  the  saliva,  the  lachrymal 
glands,  which  secrete  the  tears,  and  the  liver  which  secretes  the 
bile,  are  organs  of  this  class. 

75.  The  act  of  secretion  is  not  designed  simply  to  produce  liquids 
useful  in  the  exercise  of  certain  functions,  such  as  the  saliva  and 
bfie  ; but  also  to  free  the  blood  from  the  old  materials,  separated 
fi-om  the  tissue  of  the  organs  by  the  act  of  nutrition,  and  other 
useless  or  injurious  matters,  which  may  become  mixed  with  it  by 
the  eflect  of  absolution.  The  secretion  of  urine,  which  takes 
place  m the  kidneys,  (situated  in  the  abdomen,  one  on  each  side 
of  the  spine)  and  the  expulsion  of  it  which  follows,  is  the 
principal  means  by  wliich  this  sort  of  purification  of  the  blood  is 
effected. 


63.  What  is  secretion  7 

69.  Give  examples  of  the  secretions  7 

70.  In  what  part  does  the  secretion  take  place  ? 

71.  What  are  follicles  7 

72.  How  is  the  sweat  produced? 

73.  What  are  glands  ? How  do  they  eominunicate  externally  7 

74.  Give  examples  of  secreting  glands  7 

75.  What  are  the  objects  of  secretion  7 What  organs  secrete  the  urine  7 
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LESSON  IV. 

FuNCTio:t3  or  Notrition — Respiration — Ni’cessittf  of  contact 
with  Ike  air— Jspkyiia— Composition  of  the  ahnospliere—  Rrin- 
cipol  phenomena  of  respiration — the  Litnys — Mechanism  oj  res- 
piration— Animal  Heat. 

_ OF  RESPIRATION. 

We  have  already  seen  that  the  arterial  blood,  by  its  action 
upon  the  living  tissues,  loses  those  qualities  which  make  it  fit  for 
the  support  of  animal  life,  and  after  having  been  in  this  way 
vitiated,  it  regains  its  first  properties  by  contact  wilh  the  air. 

1.  The  transformation  of  venous  into  arterial  blood,  by  the 
action  of  the  air,  constitutes  the  phenomenon  of  Respiration. 

2.  Respiration,  and  consequently  contact  with  the  air,  is  in- 
dispensable to  all  living  beings  ; plants  as  well  as  animals  feel  the 
want  of  it,  and  when  deprived  of  it,  both  very  soon  perish. 

3.  When,  from  any  cause  whatever,  respiration  is  arrested,  all 
the  animal  functions  are  disturbed.  Life  soon  ceases  to  be  mani- 
fest ; the  animal  falls  into  a state  of  asphyxia  or  apparent  death, 
and  in  a very  short  time  life  becomes  entirely  extinct. 

4.  At  first  sight,  we  might  believe  that  animals  which  live  in 
the  depths  ofthewaters,as  fishes,  are  removed  from  the  influence 
of  the  air,  and  consequently  form  an  exception  to  the  law  tif  which 
we  have  spoken ; but  it  is  not  so,  for  the  liquid  in  which  they 
dwell,  absorbs  and  holds  in  solution  a certain  quantity  of  air 
which  may  be  easily  separated  from  it,  and  which  is  sufficient  for 
the  support  of  life  in  them  ; it  is  impo.ssible  for  them  to  exist  in 
water  deprived  of  its  air,  and  they  are  seen  to  become  asphyxia- 
ted, and  die,  just  as  the  mammiferae  and  birds  do,  when  excluded 
from  the  action  of  the  atmospheric  air  under  its  ordinary  form. 

5.  In  man  and  in  the  other  mammalia  the  apparatus  of  respira- 
tion con.sists: 

1st.  Of  the  lungs,  organs  which  are  the  seat  of  this  function ; 

2nd.  Of  canals,  by  which  the  air  from  without  is  conveyed  in- 
to the  lungs ; 

3rd.  Of  organs  which  effect  the  entrance  of  the  air  into  this 
apparatus,  and  which  afterwards  expel  it,  co  make  room  for  fresh 
supplies  of  this  fluid.  ,» 

1.  What  constitutes  the  phenomenon  of  respiration? 

2.  Is  contact  wilh  the  air  necessary  to  all  living  beings*’ 

3.  If  respiration  be  arrested  what  is  the  consequence? 

4.  Do  fish  require  contact  with  the  air  ? 

5.  What  parts  compose  the  apparatus  of  respiration? 
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6.  The  lit ii(/s,  [Figure  II.)  are  very  elastic,  sponpy  organs, 
contained  in  tlie  cavity  of  the  chest,  and  formed  by  the  union  of 
a great  number  of  membranous  vesicles  resembling  little  cells, 
which  generally  communicate  one  with  another.  Into  these 
vesicles  is  introduced  the  external  air:  when  it  penetrates  their 
cavities,  it  distends  them  and  thus  augments  the  entire  volume  of 
the  lung,  which  happens  in  inspiration ; on  the  contrary,  when 
the  lungs  are  emptied  of  the  air  which  distends  them,  their  volume 
diminishes,  as  happens  in  expiration. 

7.  The  lungs  communicate  with  the  external  air  by  a long 
eanal  which  is  terminated  by  the  mouth  and  nose. 

8.  The  air  to  reach  these  organs,  passes  through  the  nasal  fossae, 
or  nostrils,  or  through  the  mouth  into  the  pharynx,  then  enters  into 

the  larynx,  descends  along  the 
trachea,  or  windpipe,  and  is 
distributed  to  the  pulmonary' 
cells  by  other  canals  or  tuljes, 
called  bronchiae,  {Fig.  11.) 

9.  The  nasal  fossae,  and  the 
mouth  terminate  internally  in 
the  pharynx,  or  gullet,  so  that 
the  supply  of  air  necessary 
for  respiration  may  Veach  this 
cavity  by  either  route. 

10.  At  the  bottom  of  the 
pharynx,  or  swallow,  we  lind 
an  opening  called  the  glottis, 
which  leads  into  the  larynx,  ■ 
and  permits  the  air  to  enter 
therein.  ^ 

11.  The  larynx  is  a short 
tube  of  considerable  diameter, 
situated  at  the  superior  and' 

anterior  part  of  the  neck,  and  which  contributes  to  the  production 
of  the  voice.  


Fig.  11 


mi 


Explanation  of  Fifr.  11. -The  lungs  and  trachea;  on  ihelcflside  ofthircut,,^ 
the  luncr  is  represented  entire  (p,)  and  on  the  right,  are  the  canals  which  convey  . 
air  into  the  interior  of  all  the  cells  of  this  organ,— ft,  the  mouth,— mi,  the  lower 
,aw,-A,  the  hyoid  bone,— 1, the  larynx.-t,  the  trachea,  or  windpipc,-ftr.  bron- 
chiffi  — ftr’,  ramuscles  or  small  branches  of  the  bronchuc,— p.  the  lungs.  _ 


6.  What  are  the  lungs? 

7.  How  do  the  lungs  communicate  with  the  external  air  t 

8.  How  does  the  air  reach  the  lungs  ? _ 

9.  How  do  the  noslrils  terminate  internally  ? 

10.  To  what  part  does  the  glottis  lead  ? 

11.  What  is  the  larynx? 


ORGANS  OF  RESPIRATION. 


ID 


12.  The  larynx  is  prolonged  inferiorly  into  a long  tube,  called 
the  trachea  or'wind  pipe,  which  descends  through  the  neck,  and 
enters  into  the  thorax.  This  tube  is  formed  by  a series  of  cartil- 
aginous rings,  and  is  lined  internally  by  a thin  membrane,  which 
also  lines. the  larynx,  and  is  continuous  with  that  of  the  pharynx. 
The  cartilaginous  rings  of  the  trachea  are  very  elastic,  and  prevent 
this  air  canal  from  being  effaced,  that  is,  from  having  its  sides 
pressed  together,  and  thus  offer  an  obstacle  to  the  passage  of  the  air. 

13.  At  its  lower  extremity,  the  trachea  is  divided  into  two 
branches,  one  going  to  each  of  the  two  lungs ; they  are  called 
Itronchice. 

14.  Soon  after  they  enter  the  lungs,  these  bronchise  are  sub- 
divided, and  ramify  in  an  almost  infinity  of  branches,  so  as  to 
furnish  every  pulmonary  cell  with  a little  branch,  which  opens 

^ into  it,  and  conveys  there,  the  air  necessary  to  respiration. 

15.  The  instrument  which 
causes  the  air  to  pass  through 
these  tubes,  and  to  enter  the 
lungs,  or  to  go  out  from  them  is 
the  thorax,  {Fig.  12.) 

16.  The  mechanism  by  which 
this  phenomenon  is  produced  is 
very  simple, «nd  in  almost  every 
respect  resembles  the  play  of  a 
pair  of  bellows,  except  that  the 
air  escapes  by  the  same  passage 
that  it  entered  the  lungs,  which 

'Is  not  the  case  in  the  bellows. 

17.  .The  lungs  are  lodged  in  a 
‘ great  cavity  cayed  the  chest,  or 

thorax,  the  sides  of  which  are 
moveable,-and  so  arranged,  as  to 

Explanation  of  Fis-  12. — The  thorax.  On  therighl  side  of  the  cut  are  seen 
the  tnii.scles  which  fill  the  spaces  between  the  ribs;  on  the  left  .side,  they  have 
been  removed, — cv.  the  vertebral  column,  the  greater  part  of  which  is  con- 
cealed by  the  sternum,  (-s), — c,c,c.c,  ribs  of  the  right  side, — mi,  intercostal 
♦ niuscles,  s,  the  sternum, — d,  the  diaphragm  ; a part  of  which  is  seen  below 
The  thorax,  and  between  the  ribs  on  the  right  side,  but  it  is  concealed  on  the 
Ic.ft  by  llicribs  and  intercostal  mu.scles. 

12.  What  is  the  trachea  ? What  is  its  structure  ? 

1.1.  What  are  tlie  bronchite? 

14.  How  do  the  branchiiu  terminate  7 

1.5.  Wliat  causes  the  air  to  pass  through  the  lungs? 

16.  To  what  is  tills  mechanism  comparable  7 
. Ibc  lungs  situated  7 What  happens  when  tne  thorax 

dilates  7 How  does  the  air  escape  from  the  lungs  7 
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enlarge  and  diminish  thn  size  of  the  cavity  alternately  ; the  lunes 
follow  these  motions  and  dilate,  and  contract  in  consequence; 
now,  in  tlie  first  case,  (^vhen  tlie  thorax  dilates,)  the  air,  presv^.l 
by  all  the  weipht  of  the  surrounding  atniq^phere,  is  forced 
into  the  chest,  through  the  mouth  or  nostrils,  and  trachea,  and 
fills  the  pulmonary  cells,  in  the  s ime  way  that  water  mounts  in 
the  body  of  a pump  when  the  pjston  is  raised.  In  the  second 
case,  (in  the  act  of  expiration),  the  air  contained  in  the  lungs,  is 
on  the  contrary,  co'mpressed,  and  partially  escapes  by  the  route 
which  served  it  for  entrance. 

13.  The  cavity  of  the  thorax,  {Fiy.  13.  t.)  is 
formed  principally  by  the  ribs,  which  are 
attached,  posteriorly,  to  the  spine  or  verte- 
bral column,  and  in  front  to  the  bone  of  the 
stfrniiin;  the  spaces  which  exist  between  the 
ribs,  are  filled  up  by  muscles,  and  below, 
this  species  of  chamber  is  separated  from 
the  belly  by  a fleshy  partition  called  the 
diaphrnym, 

19.  Inspiration,  or  the  enlargement  of  the 
chest,  is  produced  in  two  ways;  1st.  by 
the  elevation  of  the  ribs;  2nd.  by  the  mus- 
cular contraction  of  the  dinphragm,  which, 
in  a state  of  repose,  rises  into  the  chest  in  the  form  of  an  arch, 
and  which  in  contracting,  is  lowered  down.  Expiration,  or  con- 
traction of  the  chest,  on  the  contrary,  is  produced  by  the  depres- 
sion of  the  ribs,  and  relaxation  of  the  diaphragm.  We  observe 
many  degrees  in  the  extent  of  these  movements  ; and  in  ordinary 
respiration,  the  quantity  of  air  received  into,  or  expelled  from  the 
lungs,  does  not  much  exceed  one  seventh  part  of  what  these 
organs  are  capable  of  containing.  The  number  of  respiratory 
movements  varies  in  different  individuals  according  to  the  age  ; 
in  adult  age,  we  count  about  twenty  inspirations  a minute,  in 
infancy  they  are  much  more  frequent. 

20.  We  have  seen  that  it  is  by  the  nose  or  mouth,  the  pharynx, 
the  larynx,  the  trachea,  and  the  bronchia,  that  the  air  enters  into 

Explanation  of  Fig.  13. — A vertical  section  of  tlio  trunk,  lo  show  the 
position  of  t!ie  Biapliragtn  {d.)  which  separates  the  abdomen  (a.)  from  the 
ttiorax  (t.)  into  wliich  it  rises  up  like  an  arch, — cr,  vertebral  column, — e,  ribs, 
— s,  siernuin. 

18.  Mow  is  the  cavity  of  the  thora.<c  formed?  What  separates  it  from 
•he  belly  ? 

19.  How  IS  inspiration  produced?  How  is  inspiration  effected?  How 
many  ios|iirations  docs  an  adult  take  in  a minute? 

20  How  does  the  air  act  upon  the  blood  ? 
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the  lungs  The  venous  blood,  which  is  to  be  subjected  to  the 
salutary  influence  of  this  air,  arrives,  at  the  same  time,  in  the  lit- 
tle vessels,  which  rarr\jfy  in  every  directidn  over  the  sides  of  the 
cells;  consequently,- it *is  through  the  very  sides  of  these  capil- 
lary vessels  that  the  air  acts  upon  this  fluid. 

21.  The  blood  coming  to  the  lungs  is  of  a blackish  red  color, 
and  is  not  fit  to  support  life  in  the  organs ; but  so  soon  as  it  comes 
in  contact  with  the  air  it  changes  its  nature  ; its  color  becomes  of 
a bright  red,  regains  its  vivifying  properties  and  acquires  all  the 
characteristics  of  arterial  blood. 

22.  The  atmospheric  air  which  thus  enters  into  the  lungs,  and 
there  produces  so  remarkable  a phenomenon,  is  chiefly  composed 
of  two  substances  which  differ  very  much  from  each  other ; 
namely  oxyge-i,  and  azote  or  nitrogen. 

23.  Though  the  oxygen  which  enters  into  the  composition  of 
the  air  forms  but  about  one  fifth  (21  parts  in  the  100,)  it  is  its 
most  important  part.  It  is  to  the  oxygen  that  the  air  owes  its 
property  of  supporting  life,  and  of  sustaining  the  burning  of  com- 
bustible bodies  when  inflamed. 

24.  Azote,  or  Isitrogen,  which  enters  into  the  composition  of 
the  air  in  the  proportion  of  79  parts  in  a 100,  is  unfit  for  respira- 
tion, and  incapable  of  supporting  combustion.  It  seems  to  serve 
only  to  dilute  the  oxygen,  and  thus  mitigate  the  otherwise  too 
irritating  action  of  this  gas. 

25.  By  being  breathed  the  air  changes  its  nature;  its  oxygen 
disappears  little  by  little,  and  is  replaced  by  another  fluid  called 
carbonic  acid  gas. 

26.  This  carbonic  acid  gas  is  composed  of  oxygen  combined 
with  carbon,  derived  from  the  blood  ; instead  of  being  fit  to  sup- 
poy  life,  it  acts  as  a poison  on  animals  that  breathe  it  for  a short 
time,  and  causes  death. 

27.  On  this  account,  by  the  respiration  of  animals,  the  air  is 
gradually  vitiated,  and,  if  it  were  not  renewed,  would  soon  occa- 
sion asphyxia. 


21.  What  is  the  color  of  the  bl.iod  when  it  enters  the  lungs?  What 
change  does  contact  with  the  air  produce  upon  it? 

2-2.  Of  what  is  atmospheric  air  composed  ^ 

23.  W hat  is  the  proportion  of  oxygen  in  the  air  ? What  is  the  great  use 
of  the  oxygen? 

24.  VS  hat  is  the  proportion  of  nitrogen  in  the  air  ? Is  it  capable  of  sup- 
porting animal  life?  What  sccms  to  be  its  use? 

25.  What  effect  is  produced  upon  the  air  by  breathing  it^ 

2C.  Of  what  is  carbonic  acid  gas  composed?  Whence  is  the  carbon, 
derived?  How  does  it  act  on  those  animals  that  breathe  it? 

27  What  would  happen  if  the  air  breathed  by  animals  were  not  renewed  t 


52 ^ ATIO^ 

28.  [Carbonic  acid  gas,  which  extinguishes  bodies  in  cornbus- 
■tion  in  the  same  way  as  azote,  is  formed  by  the  combustion 
of  charcoal ; also,  during  the  fermentation  of  wine,  and  of  beer, 
which  makes  it  sparkling  and  frothy. 

29.  It  is  upon  the  action  of  this  gas  on  the  animal  economy  that 
l^he  asphyxia,  produced  by  the  vapor  of  charcoal,  depends,  as  well 
*as  the  greater  number  oi'  accidents  of  the  same  .sort  which  Occur 

in  mines,  caves,  wells,  and  vats  w'herein  wdne  or  beer  is  fer- 
menting. In  a grotto  near  Naples,  this  gas  is  continuously  disen- 
gaged from  the  earth,  and  gives  rise  to  phenomena,  which,  at  first 
sight,  appear  very  singular,  and  excite  the  admiration  of  the 
traveller ; when  a man  enters  this  cavern  he  experiences  no  in- 
convenience in  his  respiration  ; but  a dog  following  liim  veiy  soon 
falls  down  in  a state  of  asphyxia  at  his  feet,  and  would  soon  ex- 
pire, were  he  not  speedily  removed  to  the  pure  air.  This  arises 
from  the  fact  that  the  carbonic  acid  gas  being  much  heavier  than 
the  air,  sinks  down  and  forms  upon  the  bottom  of  the  cave  a bed 
or  stratum  of  about  two  feet  thick.  Now,  a dog  that  enters  the 
grotto  is  necessarily  plunged  over  his  head  into  this  mephitic 
gas,  and  must  necessarily  become  asphyxiate,  while  a man  who  is 
very  much  taller,  only  has  the  lower  part  of  his  body  exposed  to 
the  action  of  the  carbonic  acid,  and  breathes  freely  the  air  which 
floats  above.  This  remarable  place  is  known  under  the  name  of 
the  Grotto  del  Cann,  or  dotfs  groltn.'] 

30.  The  air  which  escapes  from  the  lungs  is  composed  of  the 

nitrogen  inspired,  of  a portion  of  oxygen  not  employed,  and  of 
carbonic  acid  furnished  by  the  act  of  respii'ation.  « 

31.  The  expired  air  is  also  loaded  with  vapor  of  water  exhaled 
fi’oni  the  blood  durmg  its  passage  through  the  capillary  vessels  of 
the  lungs.  This  vapor  becomes  very  perceptible,  when  the^  OBld 
condenses  it,  at  the  moment  of  its  issue  from  the  body,  and  |on 
stitutes  what  physiologists  call  putmonary  transpiration. 

32.  Since  the  air  is  quickly  vitiated  by  respiration,  and  its  oxy 
gen  disappears  to  be  replaced  by  the  carbonic  acid,  we  readily 
infer,  that  this  fluid  must  be  constantly  renewed  in  the  lungs,  and 
in  fact  that  this  takes  place  in  consequence  of  the  alternate 
movements  of  inspiration  and  expiration. 

28.  How  is  carbonic  acid  gaa>formed  ? 

29.  Upon  what  do  certain  accidents  in  mines,  caves,  wells,  &c.  depend  ? 
What  is  the  Grotto  del  Cano  near  Naples  remarkable  for? 

30  Of  what  is  the  air  which  escapes  from  the  lungs  composed  ? 

31.  What  is  pulmonary  transpiri^ion  7 

32.  Why  is  it  necessary  tc  renew  the  air  in  tlie  lungs  7 

/ 
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33.  We  are  informed  of  the  degree  of  alteration  which  the  air 
has  undergone  in  our  lungs,  by  the  sensation  which  induces  us  to 
renew  it.  This  sensation,  scarcely  appreciable  in  ordinary,  respi- 
ration, because  we  hasten  to  comply  with  the  necessity  of  frequent- 
ly renewing  the  air,  becomes  painful  if  not  promptly  satisfied ; and 
is  sometimes  accompanied  by  anxiety,  and  even  agony ; an  in- 
structive warning  of  the  imperious  necessity  of  respiration.  ; 

34.  In  man  there  is  commonly  twenty  inspirations  per  minute. 

35.  In  all  the  mammalia,  in  birds,  and  in  reptiles,  respiration 
takes  place  in  lungs,  and  very  nearly  in  the  same  manner  as  in 
man. 

36.  In  the  greater  number  of  aquatic  animals,  such  as  fishes, 
lobsters,  oysters,  &c.,  it  is  altogether  difierent,  and  respiration 
takes  place  through  the  medium  of  a sort  of  membraneous  frin- 
ges called  hrandda;;  we  shall  recur  to  this  in  the  sequel. 

37.  The  air  necessary  to  the  support  of  life  in  insects,  pene- 
trates into  all  parts  of  their  bodies  through  particular  canals  called 
trachecE. 

38.  Finally;  there  are  some  animals  which  have  neither  lungs 
nox  branchicEi  nor  trarliece,  in  which  respiration  is  accomplished 
by  the  surface  of  the  sldn.  The  earth-worm  is  an  example  of  this 
kind. 

OF  ANIMAL  HFAT. 

39.  The  greater  number  of  animals  appear  cold  when  we 
touch  them,  and  indeed,  the  temperature  of  their  bodies  is  not 
much  above  that  of  the  atmosphere,  and  changes  with  it.  In 
man,  and  other  animals  that  approach  him  m their  organization, 
it  is  otherwise ; they  have  the  faculty  of  producing  a sufficient 
quantity  of  caloric  to  maintain  theu'  temperatures,  nearly  always 
at  the  same  degree,  under  all  atmospheric  changes,  and  keep  them- 
selves warm. 

40.  We  designate  under  the  name  of  cold  hlnocled  auhuals,  a\l 
those  whose  proper  heat  is  not  very  perceivable,  and  call  those 
warm  bloodrd  animals  which  produce  sufficient  heat  independently 
pf  the  atmosphere  surrounding  them. 

33.  How  are  we  made  acquainted  with  the  alteration  the  air  has  under- 
gone in  the  lungs  ? 

34.  How  many  times  does  a man  respire  in  a minute  ? 

35.  Docs  respiration  take  place  in  lungs  in  all  animals  ? 

36.  In  what  organs  does  respiration  take  place  in  aquatic  animals? 

37.  How  does  air  enter  the  bodies  of  iii'ects?  • 

38.  How  does  respiration  take  place  in  those  animals  which  have  neither 
lungs,  nor  branchiar,  nor  tracheie  ? 

33.  Are  all  animals  of  the  same  temperature  7 

40.  What  is  meant  by  cold  blooded  inimals  7 What  is  meant  by  warm 
blooded  animals  7 
6 
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41.  The  production  of  this  lieat,  which  is  called  animal  heat, 
seems  to  depend  upon  the  act  of  resiiiration. 

42.  The  combination  of  the  oxygen  of  the  air  with  the  venous 
blood,  in  the  interior  of  tlie  lungs,  as  we  l)ave  already  seen,  causes 
the  formation  of  a certain  quantity  of  carbonic  acid  gas,  in  the 
same  manner  as  in  the  case  where  oxygen  combines  with  carbon, 
m producing  the  phenomenon  of  combastion,  and,  in  both  in- 
stances, must  extricate  a greater  or  le.ss  quantity  of  heat 

43.  The  faculty  of  thus  producing  heat,  is  common  to  all  ani- 
mals ; but  the  greater  part  of  them  develope  it  in  so  small  a degree 
that  it  is  not  appreciable  by  our  ordinary  thermometers,  while  in 
others,  it  is  so  gi'eat  that  we  do  not  require  physical  instruments 
to  ascertain  its  existence. 

44.  The  only  warm  blooded  animals  are  the  mammalia  and 
birds ; all  the  rest  are  cold  blooded. 

45.  The  temperature  of  the  body  of  man,  is  about  101  degrees 
of  Fahrenheit.  It  is  about  the  same  in  the  other  mammalia,  but 
bii'ds  produce  more  heat,  their  temperature  rising  to  about  108° 
Fahrenheit. 


LESSON  V. 

Functions  op  Nutrition — Digestion — Month — The  prehension 
of  aliments — Mastication — Teeth — Their  structure — The  man- 
ner of  their  for mht  ion — Their  form  and  use — Saliva — Salivary 
glands — Deglutition  - Pharynx — (Esophagus. 

1.  The  blood,  as  we  have  seen,  in  nourishing  all  the  organs,  it 
maybe  said,  loses  somewhat  of  its  propei'ties,and  requires  to  retrieve 
the  losses  which  it  thus  undergoes ; now,  it  is  renewed  by  receiv- 
ing new  materials  from  the  productions  of  the  earth. 

2.  These  materials,  destmed  to  the  support  of  the  blood,  and 
consequently  to  the  support  of  the  whole  body,  ai'e  furnished  by 
the  various  aliments  or  food. 

41.  Upon  what  does  the  production  of  animal  heat  depend? 

42.  How  is  animal  heatproduccd  ? 

4,^  Is  the  faculty  of  producin?  heat  common  to  all  animals  ? 

44.  What  animals  are  warm  blooded? 

45.  AMiiat  is  the  temperature  of  the  body  of  man?  M hat  is  tlie  tempera- 
ture of  birds? 

1.  How  does  the  blood  regain  those  properties  which  it  loses  by  nourish- 
ing the  organs  ? 

2.  What  furnishes  the  materials  for  the  support  of  tlic  blood? 
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3.  That  they  may  be  nourished,  all  living  beings  require  that 
alimentary  substance  should  be  introduced  into  their  bodies  from 
time  to  time. 

4.  Plants  pmup  up  by  their  roots  the  alunents  furnished  them  by 
the  earth,  and  these  matters  are  mingled  with  the  nutritious  liquid 
called  A'o/i, which  permeates  throughout  their  tissues  without  having 
undergone  any  preparation. 

5.  With  animals  it  is  altogether  different.  The  aliments,  pre- 
viously to  being  absorbed  and  diffused  through  the  different  parts 
of  the  body,  to  afford  nourishment  to  the  organs,  and  to  enter 
into  the  composition  of  their  tissues,  have  to  undergo  a certain  pro- 
cess of  preparation,  called  <li(ieslioii. 

6.  Digestion  has  for  its  object : 

1st.  To  separate  from  alimentaiy  substances  the  nutritive  part 
from  that  which  is  not. 

2nd.  To  transform  this  nutritive  part  into  a peculiar  liquid,  fit 
to  mix  with  the  blood  and  noiu'ish  the  organs,  which  liquid  is  called 
chyle. 

7.  The  process  of  digestion  always  takes  place  in  a cavity  situ- 
ated in  the  interior  of  the  body  and  communicating  externally  in 
such  a way  that  aliments  may  enter  it. 

8.  All  animals  are  provided  with  a digestive  cavity. 

9.  Plants”,  on  the  contrary,  having  no  need  to  digest  ali- 
ments, have  no  such  cavity.  [The  alimentary  surface  of  a plant 
is  the  exterior  of  its  root  spread  out  in  the  earth.] 

10.  In  some  animals  the  digestive  cavity  is  simply  a pouch,  com- 
municating externally  by  a single  opening,  which  performs  the 
functions  both  of  .a  mouth  and  of  an  anus. 

1 1 . But  with  the  greatest  number  it  is  otherwise.  The  diges- 
tive cavity  has  the  form  of  a tube,  open  at  ^ its  two  ends  and 
enlarged  about  the  middle.  This  enlarged  portion  of  the  diges- 
tive tube  is  name'd  stomach,  and  serves  to  contain  the  aliments, 
while  the  greatest  part  of  the  process  of  digestion  is  performed. 

3.  I'liat  living  beings  may  be  nourished,  what  circumstance  is  neces- 
eary  '/ 

4.  Do  the  nutritious  fluids,  received  by  plants  from  the  earth,  undergo  any 
process  of  preparation  or  digestion  ? 

5.  In  order  to  nourish  animal  organs,  is  it  suSicient  to  introduce  food 
into  the  stomach  ? 

6.  VV'hat  is  the  object  of  digestion  ? What  is  chyle? 

7.  Where  docs  digestion  take  place? 

8.  Dave  all  animals  a digestive  cavity  7 

9.  Why  have  plants  no  digestive  cavity? 

10.  What  is  the  nature  of  the  digestive  cavity  in  some  animais? 

11.  What  is  the  forni  ol'  the  digestive  cavity  in  the  greatest  number  ol 
animals  ? What  part  is  called  the  stomach  7 
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12.  The  superior  opening  of  this  tube  is  the  mouth;  it  is 
through  it  that  food  enters  the  digestive  cavity.  The  inferior 
opening,  called  unvs,  is  destined  as  an  outlet  to  matters  unfit  for 
nutrition,  which  are  separated  from  the  food  by  dige.stion. 

13.  In  quadrupeds  and  most  other  animals,  we  distinguish,  in 
this  alimentary  tube,  diverse  portions,  the  uses  of  which  are  diffe- 
rent; they  are: 

1st.  The  mouth. 

2nd.  The  pharynx  or  swallow 

3rd.  The  Oesophagus. 

4th.  The  Stomach. 

5th.  The  Intestine. 

1 4.  Other  organs,  or  instruments,  also  concur  to  effect  the  diges- 
tion of  food,  and  constitute,  with  the  tube  of  which  we  have  just 
spoken,  the  digestive  apparatus  ; the  principal  are : 

1st.  The  teeth  destined  to  divide  and  grind  the  food. 

2nd.  Certain  glands,  such  as  the  liver  and  salivary  glands, 
serve  to  form  the  humors,  which  act  upon  the  food  in  order  to 
determine  its  digestion. 

3rd.  Of  particular  vessels  destined  to  pump  into  the  intes- 
tine the  nutritious  juices,  produced  by  digestion,  and  to  mix  them 
with  the  blood. 

In  short  we  might  consider  as  being  in  some  sort  auxiliary  to 
the  digestive  apparatus,  certain  organs  with  which  certain  animals 
seize  their  food  and  introduce  it  into  the  mouth  ; but  these  instru- 
ments principally  serve  other  purposes  and  do  not  really  belong 
to  the  apparatus  of  digestion. 

15.  The  process  of  digestion  is  very  complicated,  and  is  made 
up  of  several  phenomena  or  di.stinct  acts,  which  take  place  in 
different  parts  of  the  digestive  apparatus,  and  which  have,  for 
instruments,  particular  organs. 

16.  These  phenomena  are: 

1st.  The  prehension  of  aliments. 

2nd.  Ma.stication. 

3rd.  Insalivation. 

4th  Deglutition. 

5th.  Chymification,  or  stomach-digestion. 

6th.  Chylification,  or  intestinal  digestion. 

7th.  Absorption  of  chyle. 

12.  Wliat  arc  th  • terinin.itioiis  of  the  liisrcstivc  tube? 

13.  What  arc  tlie  different  portions  of  the  alimentary  canal  ? 

14.  What  other  organs  belong  to  the  digestive  apparatus?  What  is  the 
use  of  tlie  teeth  ? 

15.  Is  the  process  of  digestion  confined  to  tlie  stomach  exclusively  7 

1 6.  What  arc  the  several  acts  or  phenomena  which  constitute  digestion  t 
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8th.  The  expulsion  of  the  residue,  left  by  the  aliments  after 
dieestion  is  tinished. 

We  will  now  study  successively  these  different  phenomena,  and 
the  organs  which  produce  them. 

OF  THE  PREHENSION  OF  ALIMENTS. 

17.  The  first  phenomenon  of  the  process  of  digestion  is  the 
prehension  of  aliments,  that  is,  the  act  of  seizing  them  and  intro- 
ducing them  into  the  mouth. 

18.  The  moil  tit  is  a cavity  of  an  oval  form,  closed  in  front  by 
the  lips,  on  the  sides  by  the  cheeks  and  jaws,  above  by  the  palate, 
and  below  by  the  tongue;  behind  it  is  continuous  with  the  pharynx 
or  swallow,  but  is  separated  from  it  by  a kind  of  curtain  called 
the  vclint!  pa/alt — (veil  of  the  palate,)  and  which  may  be  elevated 
or  depressed  so  as  to  close  the  passage  or  leave  it  free. 

{paged'S  /iff.  21.) 

19.  The  entrance  to  the  mouth  may  be  closed  or  opened  by 
movements  of  the  jaws  and  lips  On  the  prehension  of  aliment, 
the  latter  are  separated  to  permit  the  entrance  of  the  substance, 
and  are  immediately  afterwards  closed  to  prevent  its  escape. 

20.  With  most  animals  the  prehension  of  aliments  is  performed 
by  the  lips  and  jaws  alone;  but  with  some,  other  organs  are  em- 
ployed to  seize  the  substances  and  convey  them  to  the  mouth. 
With  man  and  monkeys,  the  hand  thus  becomes  the  chief  instru- 
ment of  the  prehension  of  aliments ; with  the  elephant  it  is  his 
trunk,  and  with  parrots  the  claw. 

21.  With  most  animals  the  food  remains  for  some  time  in  the 
mouth,  to  be  chewed  and  mixed  with  saliva. 

OF  MASTICATION. 

22.  Liquid  aliments  may  be  immediately  swallowed  ; but  solid 
food  to  be  swallowed  and  digested  with  facility  should  be  previous- 
ly divided  into  very  small  morsels. 

2-3  This  di\fl|Lon,  called  masticiition,  is*effected  by  the  aid  of 
the  teeth,  which;  set  in  motion  by  the  jaws,  press  upon  the  food 
and  cut  or  crush  it. 

17.  What  is  the  prehension  of  aliments? 

18.  What  is  the  mouth?  What  separates  the  mouth  from  the  pharynx? 

19.  Is  the  entrance  of  the  mouth  provided  with  the  means  of  being 
closed  or  opened  ? 

20.  How  is  the  prehension  of  food  effected  ? 

21.  Docs  the  food  pass  at  once  from  the  mouth  to  the  stomach? 

22.  May  all  kinds  of  aliment  be  immediately  swallowed? 

23.  What  is  mastication  7 How  is  it  effected  ? 

5* 
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24.  In  man,  and  those  animals  which,  in  their  organizati'^ 
resemble  us  most,  the  two  jaws  are  situated  one  above  the  other  ; 
the  upper  jaw  is  fixed  immovably  to  the  cranium ; but  the  lower 
jaw  is  only  attached  to  it,  at  its  posterior  part,  and  is  there  held 
on  each  side  by  a sort  of  hinge  or  joint,  which  permits  it  to  be 
separated  from  and  approached  to  the  upper  jaw. 

Fig.  14.  25.  The  mu.scles  which  serve  to  bring 

the  jaws  together,  and  which,  conse- 
quently, act  most  during  mastication, 
are  placed  on  each  side  of  the  head,  in 
front  of  the  ear  {Fig  14.),  and  when  we 
^ press  the  teeth  together,  we  can  feel  that 
they  contract. 

26.  In  most  mammalia  the  edges  of 
the  jaws  are  armed  with  teeth. 

27.  The  teeth  are  small  bodies  of 
great  hardness,  which  resembte  bone 
very  much;  they  are  -planted  in  holes, 

hollowed  into  the  jaws,  loldch  holes  are  named  alveoli. 

28.  The  fibrous  pads  15. 

which  cover  the  edge  of 
the  jaws,  and  which  are 
called  gums,  serve,  as 
well  as  the  alveoli,  to  fix 
the  teeth  solidly  in  the  po- 
sition which  they  occupy. 

29.  Generally,  each 
tooth  is  divided  into  two 
parts;  one  issituated  with- 
out, and  called  the  crown, 
the  other, buried  in  the  alveolus  {Fig.  15.),  and  terminated  by 


Explnnation  of  Fig.  14. — The  head  seen  in  profile,  to  show  the  parotid 
gland,  (gp.)  and  the  chief  levator,  or  elevating  muscles  of  the  lower  jaw, 
namely,  the  temporal  {ml.)  and  tnaseter  muscles,  (rn,m.) 

Explanation  of  Fig.  15 — Lower  jaw  of  a man  opene^^  show  the  man. 
ner  in  which  the  roots  of  the  teeth  (r.)  penetrate  its  subflnicc  (o.) — b.  the 
superior  edge  left  entire, — i.  incisor  teeth, — c.  canine  teeth,— /to.  false  molar 
teeth, — gm.  creat  molar  teeth, — ed.  condyle  of  the  jaw  which  enters  into  its 
articulation  with  the  cranium. 


24,  What  is  the  situation  nf  the  jaws  ? Are  both  jaws  equally  moveable  7 

25.  Where  are  those  muscles  placed  which  move  the  jaws? 

2C.  Have  all  animals  got  teeth? 

27.  What  arc  the  tcetli  ? What  are  the  alveoli  / 

28.  What  arc  the  gums? 

29.  Into  what  parts  is  a tooth  divided  ? What  is  the  neck  of  a tooth  ? 
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one  or  more  points,  is  called  the  root  of  the  tooth.  Finally,  we 
often  remark  between  the  crown  and  the  root,  a slight  shrinking, 
called  the  neck  of  the  tooth. 

30.  The  teeth  are  composed  of  an  internal  substance  called 
ivory,  and  a sort  of  extremely  hard  stony  varnish,  which  covers 
the  surface,  and  is  called  enamel. 

31.  The  crown  of  the  tooth  only  is  covered  with  enamel.  The 
root  has  it  not. 

32.  The  teeth  are  formed  in  the  interior  of 
the  jaws,  and  within  little  membranous  pouches 
called  dental  capsules,  which  are  inclosed  with- 
in the  substance  of  the  bone,  and  which  present 
in  their  interior  a fleshy  bnd,  or  granule,  from  c 
the  surface  of  which  exudes  the  stony  mat- 
ter of  which  the  tooth  is  composed,  {f'iy.  16.) 

33.  This  stony  matter  is  the  ivory ; it  moulds 
itself  upon  the  bud,  and  takes  its  form  ; just  in 
proportion  as  new  quantities  of  ivory  are 
deposited  upon  that  already  formed,  the  tooth  enlarges,  as  well  as 
the  species  of  case  which  it  forms  around  the  bud,  which  shrinks 
away  until  finally  the  little  organ,  being  too  much  compressed, 
disappears ; the  tooth  then  ceases  to  grow. 

34.  In  proportion  as  the  tooth  is  formed,  as  we  have  just  said, 
it  rises  in  the  alveolus,  passes  through  the  gum,  and  shows  itself 
without. 

35.  The  enamel  is  formed  at  the  superior  portion  of  the  dental 
capsule,  and  is  applied  upon  the  tooth  just  to  the  extent  it  traverses 
that  part  of  the  capsule  ; it  is  for  this  reason  that  the  root,  which 
remains  at  the  bottom  of  the  alveolus  is  never  covered  by  it. 

36.  The  teeth  which  are  formed  in  the  earliest  period^  of  life, 
are  destined  soon  to  fall,  and  to  give  place  to  other  teeth,  stronger 

Explanation  of  Fig.  16. — One  of  the  dental  capsules  opened  to  show  the 
fleshy  tubeicle  or  granule  which  is  in  it, — b,  the  tubercle  upon  which  the 
tooth  in  a mariner  moulds  itself, — v.  blood  vessels  and  nerves  which  enter 
into  this  little  secreting  organ, — d.  part  of  a tooth  which  has  just  begun  to 
form, — c.  capsuirt 

.SO.  What  is  the  composition  of  teeth  S W'hat  is  ivory  ? What  is  enamel  7 

31.  Have  all  parts  of  the  tooth  a covering  of  enamel  ? 

32.  IIow  are  the  teeth  formed  7 What  are  the  dental  capsules  7 What 
do  they  contain  7 W’hat  office  does  this  granule  fulfil  7 

33.  How  do  teeth  grow  or  increase  in  size  7 Do  teeth  always  continue  to 
grow  7 Does  the  bud  or  granule  always  exist  in  the  tooth  7 

.34.  How  docs  the  tooth  rise  in  the  alveolus  7 

35.  Where  is  the  enamel  formed  7 How  is  it  applied  to  the  tooth  7 Why 
is  there  no  enamel  on  the  roots  of  the  teeth  7 

36.  Do  the  teeth  of  .infancy  remain  through  life  7 
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and  more  solidly  fixed.  The  first  are  called  milk  tecik,  or 
decichintis  trctli,  or  leeih  of  ika  first  dcutiliou;  the  second,  the 
permannit  loclli,  or  teeth  of  seoml  de.ulilion. 

I'iy-  !/•  37.  The  teeth  are  divided  into  three  kinds, 

3S.  1st.  The  incisive  or  incisor,  which 
occupy  the  front  of  the  mouth,  and  termi- 
l ate  in  a thin  cutting  edge,  have  but  one 
simple  root,  and  are  (it  for  cutting  the  various 
c c aliments. 

39.  2nd.  The  canine,  which  are  placed  on  each  side  and  next 
to  the  incisors,  are  in  general,  long  and  pointed ; they  also  have 
only  a single  root,  but  it  penetrates  deeply  into  the  jaw  ; their 
principal  use  is  to  fix  themselves  in  the  flesh,  upon  which  the  ani- 
mal feeds,  and  to  tear  it. 

40.  3d.  The  molai-  teeth,  or  grinders,  which  are  next  to  the 
canine,  occupy  the  sides  of  the  mouth ; they  are  generally,  pro- 
vided with  several  roots,  and  present  a large,  unequal  crown, 
appropriate  for  grinding  the  food. 

41.  The  molar  teeth  are  subdivided  into  false  molar,  (dentes 
biscupidati)  and  great  molar ; the  first  are  smaller  than  the  second, 
and  are  situated  in  front  of  them ; the  roots  of  the  great  molars 
are  also  more  numerous,  Avhich  gives  them  more  solidity  emd 
power. 

42.  The  number  of  teeth  varies  in  different  animals.  Man, 
monkeys,  the  dog,  the  cat,  &c.,  have  the  three  sorts  of  teeth,  we 
have  just  described  ; but  with  the  rabbit,  the  rat,  and  the  other 
gnawers,  (rodentia,)  the  canine  teeth  are  wanting;  and  in  other 
quadrupeds,, such  as  the  sloth,  there  are  no  incisors  ; finally, 
therqjpre'also  animals  that  are  entirely  unprovided  with  teeth, 
the  anjj^ater,  and  birds,  for  example. 


Explanation  of  Fig.  17. — The  lower  jaw  of  a very  young  infant,  opened 
to  show  the  capsules  of  the  teeth.  The  milk  teeth  are  here  developed,  and 
there  are  five  on  each  side : namely,  two  incisors,  (j,i,)  one  canine,  (c.)  and 
two  molars,  (mm.)  ; we  see  below  them  the  capsules  of  the  incisor,  canine  and 
false  molar  teeth  of  second  dentition,  (c,e.)  and  further  back,  the  capsules  of 
the  great  molars,  (eg.) 


37.  How  many  kinds  of  teeth  are  there  7 

38.  What  are  the  incisor  teeth  ? Where  are  they  placed  ? What  is  their 
peculiar  use  ? 

3!).  Wheie  are  the  canine  teeth  ? What  is  their  form  7 What  is  their  use  7 
ilO.  What  is  the  situation  and  form  of  the  molar  teeth  7 

41.  How  ate  the  molar  teeth  subdivided  7 

42.  Are  the  same  vnrielie.s  and  number  of  tcetli  found  in  all  animals  t 
What  animals  arc  without  teeth? 
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43.  The  lorin  of  the  teeth  also  varies  in  different  animals,  and 
we  remark,  that  these  differences  are  in  accordance  with  the 
nature  or  kind  of  aliment  upon  which  these  beings  are  destined 
to  be  nourished'. 

44.  Thus,  witli  the  dog,  the  cat,  and 
other  carnivorous  animals,  the  molar 
teeth  are  sharp,  and  fitted  to  cut  flesh, 
like  scissors  {Fig.  18.) ; with  the  mole 
and  hedge-hog,  that  live  upon  pretty 
hard  insects,  these  teeth  are  armed 
with  conical  points,  which  dovetail  or 
fit  reciprocally,  and  enable,  these  ani- 
mals to  crush  their  prey  with  facility. 

With  the  frugivorous  animals,  monkeys,  for  example,  the  same 

teeth  are  large,  and  their  crown  is  armed 
with  rounded  elevations,  suitable  for  crush- 
ing fruits;  and  with  the  ox  and  horse,  which 
browse  or  crop  the  grass,  the  crown  of  these 
teeth  is  still  larger,  and  its  surface  is  flat  and 
striated  tike  a mill  stone.  {Fig.  19.) 

45.  In  man,  the  deciduous  or  milk  teeth, 
begin  to  appear  about  the  sixth  or  seventh 
month,  and  fall  about  the  seventh  year.  They 
are  in  number,  twenty  ; namely,  in  each  jaw : 

Four  Incisor, 

Two  Canine,  (one  on  each  side,) 

And  four  molar,  (two  on  each  side.) 

46.  The  permanent,  or  teeth  of  second 
dentition,  are  in  number,  thirty-two. 

47.  The  incisor  and  canine  are  the  same  in 
number  as  in  the  first  dentition  ; but  in  place  of  two  molars  on 
ehch  side  of  each  jaw,  there  are  five.  The  total  number  of  molar 

* teeth  in  adult  man  is  consequently  twenty;  ten  in  each  jaw. 

Explanation  of  Fig.  18. — Teeth  of  an  animal  of  the  order  carnariu, — t, 
incisor, — a.  canine, — m.  molar  teeth. 

Explanation  oj  Fig.  19. — Teeth  of  an  animal  of  the  order  rodentia, — ». 
incisor  teeth, — m molar  teeth, 

43.  Is  the  form  of  the  teeth  the  same  in  all  animals  ? 

44.  Does  the  form  of  the  teeth  of  an  animal  bear  any  relation  to  its 
peculiar  food  7 

4.5.  At  what  ag’e  in  man  do  the  firstteeth  begin  to  appear?  When  do  they 
fall?  What  is  the  number  of  the  deciduous  teeth  ? What  is  the  number  of 
each  kind  ? 

46.  What  is  the  number  of  the  permanent  teeth  7 

47.  How  do  the  permanent  differ  from  the  deciduous  teeth  ? How  many 
molar  teeth  is  natural  to  an  adult  man? 


Fig.  19. 


Fig.  18. 
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48.  The  live  molar  teeth  on  eadi  side  are  divided  Into  two 
kinds,  namely  ; two  false  molars,  and  tlirce  great  molars. 


OF  INSALIVATrO.\, 

49.  During  the  act  of  mastication,  the  food  is  mixed  with  the 
phenomenon  is  designated  under  the  name  of 


saliva,  which 
insalivalion. 


50.  The  saliva  is  a watery  fluid, 
colourless  and  frothy,  which  is  formed 
in  particular  organs,  called  salivary 
(jlands,  ( i'ig.  20.; 

51.  In  man,  these  glands  are  six  in 
number:  three  on  each  side  of  the  face, 
and  are  called  parotid,  sub-maxillary, 
and  sitb-linyual. 

52.  The  parotid  glands  are  the 
largest;  they  are  placed  beneath  the 
skin,  between  the  ear  and  the  jaw,  and 
empty  the  saliva  into  the  mouth,  by  a 

long  straight  tube,  which  opens  on  the  inside  or  internal  face  of 
the  cheeks. 

53.  The  sub-maxillary  glands  are  smaller  than  the  parotid,  and 
are  lodged  below  and  behind  the  lower  jaw. 

54.  The  sub-lingual  glands  are  smaller  than  the  preceding,  and 
ar"  found  under  the  tongue. 

55.  The  saliva  serves  to  render  the  deglutition  of  food  more 
easy,  and  contributes  to  accelerate  digestion. 

OF  DEGLUTITION. 


56.  The  food  conveniently  prepared  by  mastication  and  insali- 

vation, unites  upon  the  back  of  the  tongue  in  a little  mass  called 
an  alimentary  ball,  or  bolus.  . • ^ 

57.  The  alimentary  ball  is  next  swallowed.  We  pve  the  naq^^ 
of  deglutition  to  this  phenomenon,  which  consists  in  the  paisSing 
of  food  from  the  mouth  into  the  stomach,  through  the  pharynx 
and  CEsophagus. 

48.  H<nv  are  the  molar  teeth  distinguished  ? 

49.  What  is  jnsalivation  ? 

50.  What  is  saliva  ? Where  is  it  found  ? 

51 . How  many  salivary  glands  exist  in  man  ? f 

52.  Where  are  the  parotid  glands  situated  ? Where  do  they  open  7 Which' 
of  the  salivary  glands  are  largest  ? 

53.  What  is  the  situation  of  the  sub-maxillary  glands? 

54.  What  is  the  situation  of  the  sub-lingual  glands? 

55.  What  is  the  use  of  the  saliva? 

56.  What  is  the  alimentary  ball  or  bolus  ? 

57.  What  is  deglutition  ? 
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DEGLUTITION. 

53.  The  opening  which  occupies  the  back  part  of  the  mouth, 
and  which  forms  the  communication  between  this  cavity  and  the 
pharynx,  is  called  the  istlinins  oj  the  throat, — isthmus  fauciiim. 
During  mastication,  it  is  closed  by  the  veil  of  the  palate,  (velum 
palati,)  but  when  deglutition  is  about  to  take  place,  this  species  of 
curtain  is  raised, and  the  alimentary  ball  is  pushed  into  the  pharynx. 

59.  The  pharynx,  (Fig.  21,pA.) 
is  a cavity,  situate  between  the 
base  of  the  cranium,  and  the  front 
of  the  neck;  above,  it  communi- 
cates with  the  nasal  fossae  by  the 
posterior  nares  or  nostrils,  ( an),  as 
well  as  with  the  mouth,  and  below 
it  presents  two  openings  ; one,  by 
which  it  is  continuous  with  the 
oesophagus,  the  other,  situated  in 
front  and  called  glottis,  by  which 
it  communicates  with  the  larynx 
and  windpipe.  We  may  compare 
it  to  a cross-road  where  the  route 
followed  by  the  air  to  get  from  the 
nose  to  the  lungs,  crosses  the  route 
followed  by  the  food  to  get  from 
the  mouth  to  the  oesophagus. 

60.  That  deglutition  may  be 
effected,  the  alimentary  ball  must 
pass  beneath  the  posterior  nostrils  and  over  the  glottis,  without 
entering  it,  and  descend  directly  into  the  oesophagus. 

Explanalion  nf  Fig.  21. — A vertical  section  of  the  head  and  neck,  to  show 
how  the  windpipe  or  trachea  opens  into  the  swallow  or  pharynx,  and  how 
this  last  cavity  communicates  with  the  mouth  and  nasal  fossce  or  nostrils, — 
b.  mouth, — /.the  tono^ue, — »/).  arch  of  the  palate,  which  separates  the 
i^hiifli  from  tire  nasal  fossar, — n,n.  nasal  fossre,  opening  externally  by  the  nos- 
* and  cotnmunicalitig  with  the  swallow  by  the  posterior  nares  or  hind 
nostrils,  (/rrr.) — i.  isthmus  of  the  fauces, — am.  tonsils. — v.  veil  of  the  palate, — 
ph.  the  swallow  or  pluirynx,  cleft  or  divided  like  the  mouth  and  nasal  fossae, 
<E.  oesophagus,  a tuhe- which  descends  from  the  swallow  to  the  stoirrach, — la. 
larynx,  the  superior  opening  of  which,  called  the  glottis,  (gZ.)  is  placed  at  the 
anterior  aiyd  inferior  part  of  the  swallow  : we  sec  upon  this  organ,  a species 
of  little  toiTijue  or  valve,  called  epiglottis,  (rp.) — t.  trachea  or  windpipe, 
wli^ch  deseends  from  the  larynx  into  the  lungs, — or.  base  of  the  skull, — 
gsm.  sub-maxillary  glared, — gsl.  sub-lingual  gland, — cl.  thyroid  gland. 

. 58.  What  is  the  isthmus  of  the  throat  7 Is  this  cavity  opened  or  closed 

during  mastication  7 

59.  W’liat  is  the  pharynx’ 

60.  W’hat  is  necessary  to  effectual  deglutition  7 
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61.  The  veil  of  the  palate,  by  being  raised  up,  and  placed  ob- 
liquely against  the  posterior  wall  of  the  pharynx,  forms  beneath 
the  posterior  nostrils,  a sort  of  screen,  which  hinders  the  food 
from  mounting  upwards,  and  entering  the  nose  from  behind, 
during  the  act  of  swallowing. 

62.  That  the  food  may  not  enter  the  glottis,  it  closes  at  the 
moment  of  deglutition,  and,  at  the  same  time,  the  larynx  is  raised 
up  against  the  base  of  the  tongue,  a movement  which  forces  a 
valve  situated  above  the  glottis,  and  called  epiglottis,  ( Fig,  21,  ep.) 
to  fall  and  close  the  opening. 

63  Sometimes, however,  deglutition  not  being  properly  effected, 
the  food  penetrates  into  the  larynx,  and  at  once  brings  on  a fit  of 
coughing  : when  this  happens,  it  is  said,  “ we  swallow  crosswise.” 

64.  The  vesophagus,  or  gullet,  is  continuous  with  the  pharynx  : 
it  is  a long  membranous  tube,  which  descends  from  the  superior 
part  of  the  neck,  behind  the  windpipe ; enters  the  thorax,  passes 
behind  the  heart  and  lungs,  pierces  the  diaphragm, and  terminates 
in  the  stomach. 

65.  The  pharynx  and  ossophagus,  are  furnished  with  a layer 
of  fleshy  fibres  which 'are  placed  transversely,  in  rings,  which, 
contracting  successively  from  above  downwards,  convey  the  eili- 
mentary  ball  into  the  stomach. 


LESSON  VI. 

Functions  of  Nutrition. — Stomach  digestion,  or  chymifica- 
tioH. — Intvstinal  digestion,  or  chylification.. — Bile  and  liver. — 
Pancreas,  and  Pancreatic  Juice. — Large  intestine. — Absorption 
of  chyle. — Chyliferous  vessels. — Recapitulation  of  the  Junctions 
of  nutrition. 

OF  STOMACH  DIGESTION,  OR,  CHYMIFICATION.  • . 

1 . Food  begins  to  be  digested  in  the  stomach ; it  is  there  trans- 
formed into  chyme,  and  we  give  to  this  phenomenon  the  name 
of  stomach  digestion,  or  chymification. 


61.  Wli.it  prevents  the  food  from  entering  into  the  posterior  nares? 

62.  What  liinders  food  from  entering  the  glottis? 

63.  Wliat  is  the  effect  of  food  penetrating  into  Uie  larynx  ? 

64.  What  is  the  oesophagus? 

65.  How  is  (he  alimentary  ball  conveyed  into  the  stomach? 

1.  Where  does  digestion  commence?  Into  what  is  food  changed  in  the 
stomach  ? What  is  the  terra  applied  to  this  change  of  food  ? 


CHYMIFICATION. 
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2.  The  stomach,  iFifj-  22,  es.)  Fig.  22. 

is  a membranous  pouch,  placed 
transversely  at  the  superior 
part  of  the  abdomen  or  belly. 

It  has  the  form  of  a bag-pipe, 
and  presents  two  openings; 
one  situate  to  the  left,  and 
called  cardia,  (because  it  is 
nearest  to  the  heart,)  commu- 
nicates with  the  oesophagus ; 
the  other,  called  pylorus,  (from 
the  Greek,  pulouros,  a gate- 
keeper, because  it  shuts  up  the 
food  in  the  stomach,  until  con- 
verted into  chyme,)  occupies 
the  right  extremity  of  this 
organ,  and  empties  into  the 
intestines. 

3.  Immediately  after  the  pas- 
sage of  the  alimentary  ball,  the 
cardia  closes  in  such  a manner 
as  to  hinder  it  from  re-ascend- 
ing  again  to  the  mouth.  The 
pylorus  is  also  closed,  and  the 
consequence  is,  that  the  food  is  arrested  in  the  stomach,  and 
forced  to  remain  there  a considerable  time. 

4.  While  the  aliment  thus  sojourns  in  the  stomach,  it  imbibes  a 
peculiar  liquid,  called  gastric  juice,  which  converts  it  into  chyme. 

5.  The  gastric  juice  is  a watery  and  acid  liquid  which  is 
generated  in  a great  number  of  very  small  cavities,  lodged  in  the 
thickness  of  the  parietes,  or  coats  of  the  stomach,  and  named 
gastric  follicles ; each  one  of  these  follicles  communicates  with 
the  interior  of  this  organ  by  a small  pore,  and  thus  empties  the 

I gastric  juice  upon  the  food. 


Explanation  of  Fig.  22. — Principal  organs  of  digestion, — os.  oesophagus,  or 
gullet, — es.  stomach, — d.  the  duodenum,  the  first  part  of  the  small  intestine, 
— ig.  the  small  intestines,— -c.  the  emeutn, — ac.  coecal  appendix,  or  appendix 
vermiformis.-— CO.  colon, — r.  rectum, — -J.  the  liver, — of.  the  gall  bladder. — pa. 
the  pancreas, — s.  spleen. 

2.  What  is  the  stomach  ? What  is  the  cardia  “>  What  is  the  pylorus? 

3.  What  takes  place  aflcrthe  alimentary  ball  passes  in  the  stomach  ? 

4.  What  is  added  to  the  alimentary  mass  while  in  the  stomach  7 

5.  What  is  gastric  juice  7 Where  is  it  formed  7 
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6.  By  the  action  of  the  gastric  juice,  the  food  is  scjficned  and 
little  by  little  changed  into  a tliick,  grayish  pap,  which  is  called 
chyme. 

7.  As  soon  as  the  chyme  is  formed,  the  pylorus  relaxes  and  the 
stomacli  begins  to  i^erform  a series  of  movements  which,  by  de- 
grees, push  the  alimentary  mass  towards  this  opening,  and  then  into 
the  intestine.  Tliese  movements  consi.st  in  the  successive  con-, 
traction  of  fleshy  fibres  wliich  surround  the  stomach  transversely, 
and  which  contract,  one  after  the  other  from  left  to  right 

OF  INTESTINAL  DIGESTION,  OR  CHYLIFICATIOV. 

8.  The  chyme  which  issues  from  the  stomach  enters  the  intes- 
tine where  it  serves  to  form  chyle. 

9.  The  inle.'-tiiie(j)age  67.Jig.  2J3.)is  a long  membraneous  tube, 
folded  upon  itself,  which  forms  a continuation  of  the  stomach 
and  which,  by  its  opposite  extremity,  opens  outwardly.  It  is 
lodged  in  the  abdomen,  and  is  retained  in  its  place  by  folds  of 
a very  fine  membrane  called  peritoneum,  which  lines  the  parietes 
or  walls  of  this  cavity.  The  folds  of  peritoneum  which  connect 
me  intestines  to  the  spine,  bear  the  name  of  mesentery. 

10.  The  parietes  of  the  intestine  are  furnished  with  fleshy  fibres 
which  surround  them,  and  which,  by  contracting  successively, 
push  forward  the  matters  contained  within  this  tube.  These 
movements  are  called  vnmifonn  or  vennicnlur,  because  tliey 
resemble  those  of  a worm  when  crawling. 

1 1.  The  length  of  the  intestine  is  always  very  considerable,  but 
varies  very  much  in  different  animals.  It  is  a;emarked  that  in 
those  which  are  nourished  by  flesh  exclusively,  it  is  much  shorter 
than  in  those  whffch  live  on  vegetable  substances : thus  in  the 
lion,  which  is  essentially  carnivorous,  it  is  onlw  three  times  the 
length  of  the  body ; while  in  man,  who  is  omni^rtfiis,  its  length 
is  about  six  or  seven  times  that  of  the  body,  and  in  the  sheep 
which  eats  grass  only,  it  is  just  twenty-eight  times  this  length. 

1 2.  The  intestine  is  composed  of  two  very  distinct  portions ; 
the  small  intestine,  and  large  intestine. 

6.  What  is  chyme  ? ' ' 

7.  What  takes  place  after  the  chyme  is  formed  1 

8.  What  is  formed  from  the  chyme? 

9.  Whai  is  the  intestine?  Wlicro  is  It  1 dged  ? What  retains  it  in  its  place  T 

10.  Wliat  arrangement  enables  the  intestine  to  push  forward  siibsUnccs 
within  it? 

11.  In  what  class  of  animals  is  the  intestine  longest  ? What  is  its  length 
in  man  ? 


CHYLIFICATION. 
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13.  The  small  intestine, 

{Fig.  23,  ig.)  is  next  to  the 
stomach ; it  is  narrower  than 
the  large  intestine,  and  its  ex- 
ternal surface  is  smooth.  Its 
length  is  very  considerable, 
and  it  is  sub-divided  into  three 
portions,  called : Duodenum, 

iiiittm,  and  Ilium. 

14.  In  the  small  intestine, 
the  chyle  is  formed,  and  diges- 
tion finished. 

15.  The  phenomenon  of 
chylification  is  produced  by 
the  mixture  of  the  chyme, 
with  the  bile  and  the  pancre- 
atic juice. 

16.  The  bile,  or  gall  is  a 
greenish  and  very  bitter  liquid, 
secreted  by  the  liver. 

17.  The /luer,  {Fig.2'2^.) 
is  a large  reddish  gland,  and 
of  a granular  tissue.  It  is 
lodged  in  the  superior  part  of 
the  abdomen,  to  the  right  of  the  ^stomach,  and  presents  upon  its 
inferior  surface,  a membranous  pouch  called  the  90//  bladder,  (of.) 
The  bile  accumulates  in  thi&bladder.  as  in  a reservoir,  a,nd  is 
afterwards  pour;^  into  th^Wodenum  by  a narrow  canal,  called 
the  biliary  rf«c/Wr  duc^^ communis  choledochus. 

18.  The  pan^atLc  watery  liquid  which  very  much 

resembles  ifTfsHK'^jj^in  a gland,  situate  behind  the 

stomacR,  wl^h  li^lled  pamrea's.  It  reaches  the  duodenum  by 
a narrow  canal,  which  arises  m the  ^iicreas,  and  empties  near 
the  opening  of  the  biliary  duct. 

19.  The  chyme,  mixed  with  the  bile  and  pancreatic  juice, 
passes  through  the  whole  length  of  the  small  intestine;  and  during 


13.  What  is  Ihe  small  intestine  ? What  are  its  sub-divisions? 

14.  What  takes  place  iii-the  small  intestine? 

15  How  is  chylification  produced? 

16.  What  is  hile? 

17.  What  is  the  liver  ? Where  is  it  situated  ? What  part  receives  the  bile 
from  the  i^all  bladder. 

18.  What  is  pancreatic  juice  ? Where  docs  this  pancreatic  juice  go  after 
leaving  the  pancreas? 

19  What  becomes  of  the  chyme  after  being  mixed  with  the  bile  and 
pancreatic  juice? 


G8 ADSORPTION  OF  CHYLE. 

its  passage  separates  into  two  parts;  one  called  chyle,  which  is  de- 
posited upon  the  sides  of  the  intestine  to  be  absorbed  ; the  other, 
composed  of  those  parts  of  the  food  which  are  not  nutritious, 
which  continues  its  route  and  enters  into  the  large  intestine. 

OF  THE  EXPULSION  OF  THE  RESIDUE  LEFT  AFTER 

DIGESTION. 

20.  The  alimentary  i^^rs  which  are  not  .convertible  into 

chyle,  require  to  be  reje^^|6nd  conveyed  out  of  the  body,  and 
for  this  purpose  they  enter  into  the  large  intestine,  and  there 
accumulate.  ^ 

21.  The  large,  intesfinc  is  the  second  portion  of  the  intestinal 
tube ; it  differs  from  the  small  intestine  in  its  calibre,  its  puffed 
fortij^fid  in  its  uses.  It  is  divided  into  three  portions ; the  cctcum, 
the  and  the  recluw,  (jxige  Gl.fig.  2.3.) 

22.  The  cacitm  is  a swelling,  or  dilatation  wherein  the  small  in- 
testine terminates ; we  remark  there  a thin  worm-like  prolonga- 
tion, which  terminates  in  a cut  dc  sac,  or  blind  canal,  and  is  called 
the  ccpcal  upgr-ndix, — appendiculn  vermiforiiiis ; finally,  we  find 
on  its  inside  a sort  of  valve,  which  hinders  the  matters  contained 
in  its  cavity  from  returning  into  the  ^piall  intestine. 

23.  The  colon  is  next  to  the  cq3cj//«,  and  is  continuous  with  the 
'■ectum,  which  terminates  at  the  anal  opening  or  fundament. 

OF  THE  ABSORPTION  OF  CHYLE. 

24.  The  chyle  is  a peculiar  liquid,  resulting  from  the  digestion 
of  food,  and  is  deposited  upon  the  p^rietes  of  the  small  intestines. 

25.  The  physical  properties  of  this  liquid,  ^~y  according  to 

the  nature  of  the  food  from  which  it  is  derive^^nd  according  to 
the  animals  in  which  it  is  observed.  In  man,  and  most  mam- 
malia, the  chyle  is  generally  a white,  opaque  liquid,  very  much 
resembling  milk,  of  an  airline,  saltish  taste,  and  of  a peculiar 
odour.  Examined  by  themiicroscope,  it  presents  a multitude  of 
globules,  analogous  to  those  which  form  the  central  nucleus  of 
the  globules  of  the  blood.  If  left  at  rest,  it  forms  a mass,  like  the 
blood,  and  after  sometime,  separates  into  three  parts;  a solid  clot 
which  occupies  the  bottom  of  the  vessel,  a liquid  resembling  serum, 
and  a thin  pellicle,  which  swims  on  top,  and  seems  to  be  of  a 
fatty  nature.  

20.  What  becomes  of  those  matters  which  are  not  convertible  into  chyle  ? 

21.  What  is  the  large  intestine  ? Wliat  are  its  divisions! 

22.  What  is  the  coecum  7 What  is  the  ccecal  appendix  7 

23.  What  is  the  colon  7 

24.  What  is  chyle  7 

25.  Is  the  appearance  of  chyle  always  the  same  7 
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26.  The  chyle  is  destined  to  be  mixed  with  the  blood,  to  repair 
the  losses  which  this  liquid  sustains  by  nourishing  the  organs, 
and  that  this  mixture  may  be  effected,  it  is  pumped  up  by  a par- 
ticular set  of  vessels  which  pour  it  into  the  veins. 


27.  This  passage  of  the  chyle 
from  the  intestine  into  the  circu- 
latory system  is  known  under 
the  name  of  absorption  of  chyle. 

28.  The  absorption  of  chyle 
is  performed  by  the  lymphatic 
vessels  of  the  intestines,  which 
are  called  for  this  reason,  chy- 
liferous  vessels,  ( or  lacteals, 
from  the  appearance  they  pre- 
sent when  filled  with  chyle.) 

29.  These  vessels,  which  are 
extremely  delicate,  arise  (by 
imperceptible  orifices  on  the 
mucous  membrane  that  lines 
the  bowel,)  from  different  parts 
of  the  small  intestine  by  a multi- 
tude of  branches,  which  little  by- 
little, unite  among  themselves, 
as  we  remarked  of  the  veins; 
and  after  having  traversed  the 
small  organs,  called  mesenteric 
glands,  empty  into  a conduit  or 
canal,  called  the  thoracic  duct, 
{Fig.  24.) 


Fig.  24. 


Explanation  of  Fig.  — Represents  a portion  of  the  small  intestine  (i) 

upon  which  we  see  the  chyliferous  vessels,  ihethoracic  duct  and  the  course  fol- 
lowed by  the  chyle  to  reach  the  veins. — rrl^art  of  the  peritoneum  which 
serves  to  hold  the  intestines  in  their  place,  and  which  is  called  mesentery.— 
VC.  chyliferous  vessels. — gm.  mesenteric  glands. — r.  reservoir  of  Pecquet  or 
receptacle  of  chyle,  which  is  a slight  dilatation  of  the  thoracic  duct,  soon 
after  its  commencement. — 1.  lymphatic  vessels  coming  from  all  parts  of  the 
body  to  the  receptacle  of  the  chyle. — ct.  thoracic  duct  which  ascends  along 
side  the  aorta,  (aa.)  passes  behind  the  heart  (c.)  and  empties  into  the  left 
sub-clavian  vein,  (esc) — en.  vena  cava,  descending  to  the  right  auricle. 


26.  What  is  the  use  of  Chyle  ? Into  what  blood  vessels  does  the  chyle 
enter  7 

27.  What  name  is  given  to  the  passage  of  chyle  into  the  circulation  7 

28.  How  is  the  absorfttron  of  chyle  effected  ? 

29.  What  are  the  chyliferous  vesscls7  Where  do  tKey  arise  7 Where  do 
they  empty  7 

6* 
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FUNCTIONS  OF  NUTRITION. 


30.  This  duct,  or  canal,  which  also  receives  the  lymphatic 
vessels  from  other  parts  of  the  body,  pre.sents  at  its  inferior  ex- 
tremity, a dilatation  called  the  resen  oir  of  Pecqne.i,  or  the  teci-p- 
taevhnn  diyli ; it  lies  closely  glued  to  the  anteiior  face  of  llie 
vertebral  column  or  spine,  and  mounts  towards  the  thorax,  to 
terminate  near  the  base  of  the  neck,  in  the  subclavian  vein  of 
the  left  side. 

31.  The  chyle,  in  passi^Mhrough  the  mesenteric  glands  seems 
to  be  perfected  in  some  degree  ; it  assumes  a rosy  tint  and  be- 
comes coagulable  like  the  blood : but  it  still  differs  very  much 
from  this  liquid,  and  we  do  not  know,  with  certainty,  in  what 
part  of  the  body  it  is  changed  into  blood. 

REcft>ITULATION  OF  THE  FUNCTIONS  OF  NUTRI- 
TION. 

Such  are  the  different  functions  by  the  aid  of  which  the  nutri- 
tion of  the  body  is  effected. 

32.  The  alimentary  substances,  necessary  for  renewing  the 
materials  of  which  the  organs  are  composed,  are  derived,  as  we 
have  seen,  from  sources  exterior  to  the  animal,  and,  in  order  to 
serve  the  purposes  of  nutrition,  require  to  undergo  a peculiar 
preparation  to  which  we  give  the  name  of  digestion. 

33.  The  chief  of  the  functions  of  nutrition  is,  consequently,  in 
man  as  in  all  other  animals,  that  of  Digestion. 

34.  The  nutritious  matters,  thus  elaborated,  do  not  sojourn  in 
the  digestive  cavity;  in  order  to  support  the  organs,  they  pass  from 
this  cavity  into  the  very  substance  of  the  body  itself,  to  be  mixed 
with  the  blood.  To  this  tran.sportation  from  without  to  within, 
and  the  passage  of  all  substances  from  without  into  the  torrent 
of  the  circulation,  is  applie^  the  term  Absorption. 

35.  The  blood,  to  convey  in  this  way,  to  all  fiarts  of  the  body, 
materials  to  repair  the  organs  must  necessarily  be  the  seat  of  con- 
tinual currents,  and  in  fact,  this  liquid  finds  its  way  wherever  there 
is  life  to  be  supported : this  phenomenon  is  called  the  Circulation 


30.  Where  is  the  thoracic  duct?  Where  does  it  terminate? 

31 . VV'hat  change  does  chyle  undergo  while  passing  through  the  mesenteric 
glands  I In  what  part  of  the  body  is  chyle  changed  into  blood  7 

32.  To  be  available  for  nutrition  what  process  docs  food  necessarily  un- 
dergo? 

33.  What  is  the  chief  function  of  nutrition? 

34.  What  occurs  next  after  digestion? 

35.  In  order  to  fulfil  its  office  of  nourishing  the  organs,  what  is  necessary 
to  the  blood  ? 
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36.  In  acting  upon  the  tissues  of  the  organs,  the  blood  loses 
a part  of  its  vivifying  properties,  and  in  order  to  regain  them, 
requires  to  be  brought  into  contact  with  the  atmospheric  air, 
which  contact  constitutes  the  phenomenon  of  Respiration. 

37.  Finally,  the  materials  separated  from  the  substance  of  the 
organs,  in  consequence  of  the  nutritive  movement,  are  carried 
along  by  the  blood,  and  are  afterwards  separated  and  rejected  from 
the  system  in  the  form  of  liquids,  or  of  vapours.  These  acts, 
which  are  in  a measure,  the  completion  of  the  nutritive  process, 
bear  the  general  names  of  Exhalation  and  Secretion. 

38.  To  recapitulate  ; we  see  then  that  the  functions  of  nutri- 
tion are  constituted  of  several  series  of  phenomena,  each  having 
its  seat  in  different  organs,  and  that  these  different  acts  are  : 

1st.  Digestion;  , 

2nd.  Absorption ; 

3rd.  Circulation; 

4th  Simultaneous  decomposition  and  recomposition  of  the 
organs  of  nutrition,  properly  so  called ; 

5th.  Respiration ; 

6th.  Exhalation  and  Secretion. 


LESSON  VII. 


Functions  op  Relation — Nervous  system  and  sensibility. 

FUNCTIONS  OF  RELATION. 

1.  The  phenomena  of  animal  life  or  life  of  relation  depend  upon 
two  faculties  : that  of  sensation  and  that  of  motion. 

2.  These  faculties,  which  do  not  exist  in  an  equal  degree  of 
perfection  in  all  animals,  are  wanting  in  vegetables.  They  are 
the  result  of  an  action  of  two  apparatuses  ; the  apparatus  of  sen- 
sations and  the  apparatus  of  motion. 

3.  The  apparatus  of  sensations  is  composed  of  the  nervous 
system  and  the  organs  of  the  senses. 

.36.  What  is  the  object  of  respiration  7 

37.  What  completes  the  phenomenon  of  nutrition? 

38.  What  are  the  several  functions  of  nutrition  7 

1.  Upon  what  do  the  phenomena  of  the  functions  of  relation  depend? 

2.  Do  the  faculties  of  sensation  and  motion  exist  in  an  equal  degree  in 
all  animals?  Do  they  exist  in  vegetables?  Upon  what  do  these  faculties 
depend  7 

3.  What  parts  compose  the  apparatus  of  sensations? 
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THE  NERVOUS  SYSTEM. 


4.  The  apparatus  of  motion  is  composed  of  the  muscles,  of  the 
bones,  and  of  some  other  organs. 

APPARATUS  OF  THE  SENSATIONS. 

5.  Sensibility  is  the  faculty  of  receiving  impres.sions  from  sur- 
rounding objects. 

6.  This  faculty  has  its  scat  in  a particular  apparatus  called  the 
Nervous  System. 

7.  It  is  also  through  the  medium  of  this  nervous  .system  that 
■*  motion  takes  place,  that  the  influence  of  the  will  makes  itself  felt 

in  different  parts  of  the  body,  and  that  the  phenomena  of  intelli- 
gence is  manifested. 

8.  We  distinguish  in  this  apparatus  two  principal  parts,  which 
are  called  the  nervous  system  of  animal  life,  and  the  nervous 
system  of  organic  life. 

9.  The  nervous  system  of  animal  life  presides  over  the  func- 
tions of  the  life  of  relation  ; it  is  also  called  the  cerehro-gpinal 
system,  because  the  brain  and  spinal  marrow  are  the  most  impor- 
tant parts  of  it.  (page  73  Jig,  25.) 

10.  The  term  encephalon,  is  applied  to  the  great  nervous  mass 
formed  by  these  two  organs  and  the  other  central  parts  of  the 
nervous  system,  lodged  in  the  cavity  of  the  cranium  and  in  the 
canal  which  exists  in  the  whole  length  of  the  vertebral  column. 

1 1.  The  cranium  is  a great  cavity  which  occupies  all  the  supe- 
rior and  posterior  parts  of  the  head,  and  which  at  the  inferior  part 
or  base,  presents  sevei'al  holes.  One  of  these  holes,  which  is  very 
much  larger  than  the  other  and  placed  a little  behind,  gives  it  a 
communication  with  the  vertebral  canal. 

12.  The  vertebral  canal  is  a cavity  hollowed  out  in  the  verte- 
bral column  or  spine,  of  which  it  occupies  the  whole  length  ; it 
consequently  descends  from  the  head,  all  along  the  back  to  the 
lowest  extremity  of  the  trunk  and  even  into  the  tail,  when  the 
animal  is  provided  with  an  appendix  of  this  sort. 

4.  Wliat  constitutes  the  apparatus  of  motion  ? 

5.  What  is  sensibility? 

6.  Upon  wliat  does  sensibility  depend? 

7.  Through  what  means  is  the  influence  of  the  wilj.  conveyed  to  dif- 
fercnt  parts  of  the  body  ? 

8.  What  are  the  principal  parts  into  which  the  apparatus  of  sensation  is 
divided  7 

9.  What  is  the  office  of  the  nervous  system  of  animal  life  7 Why  is  it 
called  the  cercbro-spinal  system  7 

10.  What  is  meant  by  the  term  encephalon? 

11.  What  is  the  craniiun  7 

1 2.  What  is  the  vertebral  canal  7 
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When  we  study  the  skeleton  we  shall  recur  to  the  description 


of  these  parts. 

13.  The  hrain,  or  cerebrum 
{Fig.  25,  c.)  is  a voluminous 
viscus,  of  a very  soft  texture, 
and  of  an  oval  form,  which 
fills  the  greatest  part  of  the 
anterior  of  the  cranium.  It 
is  divided  on  a middle  line, 
by  a very  deep  furrow,  into 
two  halves  called  hemispheres 
of  the  brain.  Each  of  these 
hemispheres  is  subdivided,  in 
its  turn,  into  three  lobes,  and 
presents  on  its  surface  a great 
number  of  hollows  and  projec- 
tions, folded  on  themselves, 
called  the  convolutions  of  the 
brain.  We  find  in  the  inte- 
rior, cavities  called  ventricles, 
and  we  distinguish  in  the  sub- 
stance of  which  it  is  composed, 
two  sorts  of  matter,  one  white, 
called  medullary,  which  occu- 
pies the  interior  of  the  mass  of 
the  brain,  and  the  other,  of  a 
greyish  colour,  forms  its  super- 
ficies, and  is  called  cortical. 

14.  Behind  and  below  the 
cerebrum,  or  brain,  we  find, 
also  in  the  cavity  of  the 
cranium,  another  nervous 
mass,  very  much  smaller,  but 
of  analogous  structure,  which 
is  called  the  cerebellum.  {Fig. 
25,  cn.) 


Fig,  25. 


Explanation  of  Fig  25. — The  nervous  systeui. — c.  the  cerebrum. — cv.  the 
cerebellum. — me.  the  spinal  marrow  from  which  arises  a great  many  nerves 
which  ramify  over  all  parts  of  the  body. — pb.  the  brachial  ple-vus  or  reunion 
or  assemblage  of  the  different  nerves  which  are  distributed  to  the  arms. — ps. 
the  sciatic  plexus  or  assemblage  of  nerves  which  form  the  great  sciatic 
nerve  which  descends  to  the  lower  extremities. 


13.  What  is  the  brain  7 How  is  it  divided  7 What  are  ventricles  7 What 
is  the  ditfcrcnce  between  the  medullary  and  cortical  parts  of  the  brain  7 

14.  Wjiat  does  the  craniutn  contain  besides  the  cerebrum  7 
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15.  The  spinal  marrow,  25,  me.)  arises  from  the  inferior 
part  of  the  brain  and  cerebellum.  It  has  the  form  of  a thick, 
whitish  cord,  and  descends  from  the  interior  of  the  cranium  to 
the  lowest  part  of  the  canal  which  pierces  the  vertebral  column. 

16.  We  give  the  name  of  medulla  oblonrjata,  to  the  superior 
portion  of  the  spinal  marrow  which  is  enclosed  in  the  cranium. 

17.  The  encephalon  (which  includes  the  brain  and  spinal  mar- 
row, also  called,  the  cerchro-spiua!  axis,)  is  surrounded  by  different 
membranes,  which  serve  to  prevent  it  from  wounding  itself  against 
the  sides  of  the  bony  case  which  encloses  it.  One  of  these  mem- 
branes, called  the  arachnoid,  is  extremely  fine ; another  called  the 
dura  mater,  is,  on  the  contrary,  very  strong,  and  in  the  interior  of 
the  cranium  forms  plaits  or  folds  which  descend  between  the 
hemispheres  of  the  cerebrum,  and  between  this  organ  and  the 
cerebellum,  to  sustain  these  parts,  and  prevent  them  from  press- 
ing one  upon  the  other. 

18.  A great  number  of  soil  whitish  cords  go  from  the  brain 
and  spinal  marrow  to  all  parts  of  the  body ; they  are  designated 
by  the  name  of  nerves,  {Fig.  25.) 

19.  These  nerves  arise,  some  from  the  base  of  the  brain, 
others  from  the  sides  of  the  spinal  marrow.  In  man  there  are 
forty  three  pairs,  of  which,  the  first  thirteen  arise  from  the  brain 
and  medulla  oblongata,  and  pass  out  of  the  cranium  through  holes 
in  its  base : and  the  remaining  thirty  pairs  arise  from  the  spinal 
marrow,  and  go  out  of  the  vertebral  canal  by  holes,  situate  on 
each  side  of  the  spine. 

20.  The  nerves  are  divided  into  branches  and  ramuscles,  which 
are  spread  out  in  the  different  organs,  and  in  them  become  so 
extremely  fine  as  to  escape  our  vision.  They  possess  extreme 
sensibility,  and  the  slightest  wound  of  one  of  them  causes  acute 
pain. 

21.  The  nerves  give  to  different  parts  of  the  body  to  which 
they  are  distributed,  the  sensibility  which  these  parts  enjoy. 
They  convey  the  impressions  received  by  the  organs  to  the  brain, 
which  is  the  seat  of  the  perception  of  sensations. 


15.  What  is  the  spinal  marrow? 

16.  What  is  the  medulla  oblongata  7 

17.  What  are  the  coverings  of  the  encephalon  ? What  is  the  dura  mater  7 

18.  What  name  is  given  to  those  cords  which  go  from  tlie  brain  and 
spinal  marrow  to  all  parts  of  the  body  ? 

19.  What  is  the  origin  of  the  nerves?  How  many  pairs  of  nerves  are 
found  in  man?  What  is  the  origin  of  the  first  thirteen  pairs  of  nerves  in  man  ? 

ao.  How  are  the  nerves  divided?  To  what  pail  are  they  distributed? 
Arc  they  sensible  ? 

21,  What  office  is  performed  by  the  nerves  ? 


NERVOUS  SYSTEM. 


75 


It  is  also  through  the  medium  of  the  nerves  that  the  influence 
of  the  Will  is  communicated  from  the  brain  to  different  parts  of 
the  body,  and  that  motion  is  performed. 

22.  Indeed,  if  we  cut  the  nerves  which  go  to  a limb,  it  becomes 
immediately  insensible,  and  ceases  to  execute  voluntary  motion, 
or  in  other  words,  it  is  paralysed. 

23.  Certain  nerves  serve  only  for  the 
transmission  of  sensations,  others  serve 
only  for  motion,  but  the  greater  part  fulfil 
both  these  functions  at  the  same  time  ; this 
arises  from  the  union  of  a certain  number 
of  nervous  fibres,  of  which  some, possess 
the  first  of  these  faculties,  and  others  the 
second.  At  the  point  where  the  nerves 
issue  from  the  spinal  marrow,  these  two 
species  of  fibres  are  still  separate,  and  con- 
stitute two  distinct  roots,  one  situated  be- 
fore the  other  {Fig.  26.) ; the  anterior  root 
serves  for  motion,  and  the  posterior  for  sensibility.  When  in  a 
living  animal  we  cut  the  anterior  roots  of  all  these  nerves,  it  is 
incapable  of  moving,  but  preserves  its  sensibility ; while  if  we 
cut  the  posterior  roots  without  wounding  the  anterior,  the  con- 
trary is  true. 

[The ganglionic  nervous  syste/n, also  called  the  great  sympathetic 
nerve,  or  nervous  system  of  organic  life,  is  composed  of  a number 
of  small,  very  distinct  nervous  masses,  which  are  united  to  each 
other  by  medullary  cords  and  different  nerves,  which  anastomose 
(communicate  by  branches)  with  the  cerebro-spinal  system,  or  are 
distributed  to  the  neighbouring  organa.  These  nervous  centres 
bear  the  name  of  ganglions : they  are  found  in  the  head,  neck, 
thorax  and  abdomen.  Most  of  them  are  placed  symmetrically  on 
each  side  of  a middle  line,  in'front  of  the  vertebral  column,  and 
thus  form  a double  chain  from  the  head  to  the  pelvis;  but  they  are 
found  in  other  parts : near  the  heart,  for  example,  and  in  the 
vicinity  of  the  stomach.] 

Explanat-  of  Fig.26.me — A portion  of  Ihe  spinal  marrow,  sliowing  the 
manner  in  which  the  nerves  arise  by  two  sets  or  bundles  of  roots. — r.  anterior 
roots  serving  for  motion. — rp.  posterior  roots  serving  for  sensibility. — g, 
ganglionic  swelling  of  a posterior  root. 

22.  What  effect  would  be  produced  by  cutting  the  nerves  which  goto  a limb? 

23.  Do  all  nerves  perforin  the  same  functions  7 How  is  it  that  some 
nerves  serve  for  motion  and  also  to  transmit  sensation  7 Which  nervous 
roots  serve  for  motion  7 Which  nervous  roots  serve  for  sensation  ? If  we  cut 
the  anterior  roots  of  the  nerves  in  a living  animal  what  happens  1 What  re 
suits  from  cutting  the  posterior  roots  ? 


Fig.  26. 
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24.  That  sensations  may  be  perceived,  It  is  neccs.sary  tiiat  the 
nerves  transmit  them  from  the  point  where  they  are  produced 
to  the  brain,  either  directly,  or  through  the  intervention  of  the 
spinal  marrow, 

25.  The  brain  is,  at  the  same  time,  the  seat  of  the  will  and  of 
the  perception  of  sensations ; when,  in  consequence  of  a wound 
or  strong'  compression,  this  organ  cannot  perform  its  functions, 
the  animal  becomes  insensible,  ceases  to  execute  voluntary 
motions  and  falls  into  a state  resembling  profound  sleep. 

26.  It  is  remarkable  that  the  nerves  which  arise  from  the  right 
side  of  the  spinal  marrow  communicate  with  the  left  hemisphere 
of  the  cerebrum  and  vice  versa ; this  results  from  the  crossing  of 
the  fibres  in  the  medulla  oblongata,  and  hence  it  is  that  when  the 
brain  is  paralysed  on  one  side  only,  it  is  the  members  of  the  op- 
posite side  of  the  body  which  lose  their  sensibility  and  motion. 

27.  Farther,  the  brain,  although  the  seat  of  perception  of  sen- 
sations, is  itself  very  slightly  sensible  ; we  may  prick  or  cut  it  in 
a living  animal  without  causing  pain. 

28.  The  spinal  marrow  is,  on  the  contrary,  extremely  sensi- 
ble, and  when  it  is  wounded,  the  animal  is  convulsed ; if  it  be  cut 
or  compressed  so  that  it  cannot  perform  its  functions,  all  the  parts 
of  the  body  whose  nerves  arise  below  the  point  of  injury  are  at 
once  paralysed. 

29.  The  cerebellum  seems  to  be  designed  to  regulate  motion. 

30.  The  second  portion  of  the  nervous  system,  or  Nervous 
System  of  Organic  Life,  communicates  with  the  nerves  which 
arise  from  the  spinal  marrow  by  a great  number  of  small  fila- 
ments, but  it  is  distinct  from  it. 

31.  This  apparatus,  which  is  also  designated  under  the  name 
of  ganglionic  system,  or  great  sympathetic,  on  account  of  the  con- 
nection which  it  establishes  between  different  parts  of  the  body, 
is  composed  of  a great  number  of  small  nervous  masses  call^ 

24  What  is  necessary  to  enable  an  animal  to  perceive  impressions  made 
upon  it? 

25.  What  occurs,  if,  from  any  cause,  the  functions  of  the  brain  be  inter- 
rupted ’ 

26.  What  is  remarkable  in  the  origin  of  the  nerves  ? 

27.  Is  the  brain  itself  sensible? 

28.  Is  the  spinal  marrow  sensible  or  not  ? When  the  spinal  marrow  is 
compressed  or  wounded,  what  occurs  ? 

29.  Wliat  seems  to  be  the  office  of  the  cerebellum  ? 

30.  Does  the  nervous  system  of  organic  life  communicate  with  the  ner- 
vous  system  of  relation  ? 

31.  Why  is  tlic  nervous  system  of  organic  life  called  tlie  great  sympa- 
thetic? Why  is  it  also  called  the  ganglionic  system  ? What  is  a ganglion  ? 
To  what  parts  are  those  nerves  distributed  which  arise  from  the  ganglions? 


77 


THE  SENSES. 

ganglions,  situated  in  the  neck,  in  the  thorax,  and  in  the  abdomen 
in  front  of  the  vertebral  column,  and  tied  to  each  other  by  com- 
municating cords  ; a multitude  of  nerves  arise  from  these  gang- 
lions and  are  spread  out  in  the  heart,  the  lungs,  the  intestines,  the 
glands  and  other  organs  of  vegetative  life. 

32.  These  parts  of  the  body  which  receive  their  nerves  from 
the  ganglionic  system  are  slightly  sensible,  and  the  movements 
which  they  execute  are  independent  of  the  will. 

33.  The  principal  nerves  of  sensibility  terminate  in  particular 
organs,  through  the  medium  of  which  they  receive  and  transmit 
to  the  brain,  the  sensations  produced  upon  us  by  surrounding 
objects.  These  organs  are  each  destined  to  receive  sensations  of 
a certain  kind,  and  are  called  organs  of  the  senses. 


LESSON  VIII. 

Functions  of  Rel.^tion — Sense  of  touch — Skin — Hands-— 
Hair — Beard — i^ails — Horns — Mode  of  formation — Sense  oj 
smell — Olfactory  apparatus — Sense  of  taste  — Sense  of  hearing  — 
Auditory  apparatus. 

1.  We  give  the  name  of  Senses  to  those  faculties  by  the  aid  of 
which  animals  take  cognizance  of  the  properties  of  bodies  which 
surround  them. 

2.  Bodies  may  differ  from  each  other  in  different  ways ; in 
their  weight,  their  hardness,  their  volume,  their  temperature,  &c. 
by  their  odour,  their  taste,  their  form,  and  their  color,  or  by  the 
sounds  which  they  afford. 

3.  These  various  qualities  cannot  be  appreciated  by  the  same 
organ  ; the  organ  which  perceives  taste  for  example,  is  not  sen- 
sible of  the  color,  or  odour  of  bodies;  therefore,  the  faculty  of 
experiencing  sensations  from  the  influence  derived  from  each  one 
of  these  different  kinds  of  the  properties  of  external  objects,  is 
the  attribute  of  a particular  organ. 


32.  Do  the  movements  of  those  parts  of  the  body  supplied  with  nerves 
from  the  ganglionic  system,  depend  upon  the  influence  of  the  will?  Are 
the  parts  thus  supplied  very  sensible? 

33.  How  do  the  principal  nerves  of  sensibility  terminate? 

1 . What  are  the  senses  ? 

2.  How  do  bodies  differ  from  each  other? 

3.  Is^ny  one  organ  capable  of  appreciating  all  the  properties  of  bodies? 


78 


SEVSR  OF  TOUCIf. 


4.  These  faculties  or  senses,  in  man  and  most  animals  are  live 
in  number;  namely  : touch,  taste,  smelt,  heariuy,  and  siyht. 

5.  Touch  and  taste  are  only  exercised  upon  bodies  which  are 
brought  into  contact  with  those  organs  which  are  the  seat  ol 
those  senses.  Smell,  hearing,  and  sight,  make  us  acquainted 
with  certain  properties  of  objects  at  a greater  or  less  distance 
from  us. 

6.  All  animals  do  not  possess  the  senses  in  an  equal  number 
with  man ; in  some,  there  is  neither  organ  of  sight,  nor  organ  of 
hearing,  nor  organ  of  smell ; such  is  the  oyster  for  example  : in 
others,  one  or  another  of  these  instruments  is  wanting. 

We  will  now  consider  each  one  of  the  senses,  and  the  organs 
which  are  the  seat  of  them. 

OF  THE  SE.^JSE  OF  TOUCH. 

7.  Touch  is  the  sense  which  reveals  to  us  the  contact  of  foreign 
bodies  with  our  organs  and  informs  us  of  the  nature  of  their  sur- 
faces whether  rough  or  smooth,  their  movements,  the  degree  of 
their  consistence,  their  temperature,  and,  to  a certain  extent,  their 
form,  volume  and  weight. 

8.  Tact  is  a passive  touch,  but  this  function  sometime.s  becomes 
active:  it  is  more  especially  called  touch,  when  the  sensibilify  is 
most  exquisite  and  the  surface,  which  is  its  seat,  can  in  a manner 
mould  itself  to  objects. 

9.  Tactile  sensibility  is  spread  out  in  all  parts  of  the  surface  of 
the  body,  and  resides  in  the  shin. 

1 0.  The  skin  is  the  membrane  which  covers  or  clothes  the 
body.  It  is  principally  composed  of  two  parts,  one  called  tlie 
corivm  or  derma,  or  true  skin,  the  other,  the  epiderm  is  or  cuticle,  or 
scarf-skin. 

11.  The  epidermis  is  the  most  supeidicial  layer  of  the  skin;  it 
is  a sort  of  thick  varnish  which  covers  the  derma  and  serves  to 
protect  it  against  the  contact  of  hard  bodies,  and  prevent  it  from 
becoming  dry  by  the  action  of  the  air. 

12.  The  derma  is  the  thickest  and  most  important  part  of  the 
skin  ; it  is  beneath  the  epidermis,  and  adhei-es  to  the  subjacent 

4.  What  is  the  number  of  the  senses?  What  a-e  they  called  7 

5.  What  is  necessary  tor  the  exercise  of  the  faculties  of  touch  and  taste  1 
What  faculties  Convey  to  us  notions  of  bodies  withou'  contact? 

6.  Have  all  animals  the  same  number  of  senses  as  man? 

7.  What  is  touch  ? 

8.  What  is  tact?  When  docs  it  bcoonic  touch? 

9.  What  is  the  scat  of  tactile  sOi  sibility? 

10.  What  is  the  skin  ? Of  wha!  pans  is  it  composed? 

11.  What  is  the  epidermis?  What  is  the  use  of  the  epidermis  or  cuticle  7 

12.  What  is  the  derma?  Where  is  it  placed  ? Has  the  donna  any  nerves? 
What  form  tlie  impilloj  of  the  derma  ? Where  is  tlic  derma  most  sensible  ? 
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parts  by  its  internal  face.  A considerable-  number  of  nerves  are 
distributed  in  it,  and  form  upon  its  surface  small  elevations  called 
papillce.  To  these  nerves  the  skin  owes  its  sensibility,  which 
is  greatest  in  those  parts  where  there  is  the  greatest  number  of 
papillae,  as  in  the  ends  of  the  fingers  for  example. 

13.  The  epidermis  is  applied  upon  these  nervous  papillae  ; it  is 
not  itself  endowed  with  sensibility,  and  renders  the  sense  of  touch 
less  delicate  in  proportion  to  its  thickness.  Frequent  contact 
with  rough  and  hard  substances  tends  to  increase  its  thickness, 
thus,  the  hands  of  those  persons  who  perform  laborious  work 
have  the  epidermis  thicker  and  less  sensible  than  those  whose 
occupation  does  not  place  them  in  the  same  circumstances. 

14.  Hair,  beard,  nails,  horns,  &c.,  are  productions  formed  by 
small  secreting  organs,  lodged  in  the  substance  of  the  skin  ; they 
are  developed,  like  the  teeth,  by  the  addition  of  new  portions  of 
their  substance  upon  that  already  formed,  and  are  not  like  living 
organs,  the  seat  of  a nutritive  movement.  We  give  the  name  of 
bnlb,  to  the  secreting  organs  of  the  hair  and  beard. 

15.  Finally,  there  exists  in  I he  thickness  of  the  derma,  little 
follicles  which  secrete  the  sweat,  a liquid  which  is  more  or  less  acid. 

16.  The  contact  of  an  object  with  any  paint  of  the  surface  of 
the  skin  is  sufficient  to  determine  a sensation  there.;  but,  that 
touch  may  be  exercised,  it  is  necessary  that  the  part  where  this 
contact  takes  place  shall  be  so  formed  as  to  apply  itself  exactly, 
and,  in  a manner,  mould  itself  to  the  object  which  the  animal 
wishes  to  feel ; this  kind  of  perfected  tact  has  its  seat  in  particu- 
lar organs  called,  organs  of  touch. 

17.  In  man,  the  hand  is  the  special  organ  of  touch,  and  its 
structure  is  admirably  well  adapted  to  the  exercise  of  this  sense. 
The  fineness  of  the  skin,  its  great  sensibility,  the  species  of 
cushion  formed  by  the  subcutaneous  fat  at  the  extremities  of  the 
fingers,  the  length  and  flexibility  of  these  organs  and  the  capabili- 
ty of  opposing  the  thumb  to  the  other  fingers,  like  a pair  of 
plyers  or  forceps,  are  so  many  conditions  essentially  favourable 
to  the  delicacy  of  this  sense,  and  enables  us  to  appreciate  with 
great  exactitude  the  qualities  of  those  bodies  we  may  feel. 

13.  Is  the  epidermis  itself  sensible  ? What  effect  lias  the  thickening  of 
the  cuticle  upon  the  .>-ensibility  of  a part? 

14.  How  are  hair,  beard,  horns,  nails,  iVc.  produced  ? What  name  is  given 
to  the  secreting  organs  of  the  hair  and  beard? 

15.  W hat  is  the  origin  of  sweat  or  perspiration  ? 

16.  Docs  contact  of  an  object  with  any  part  of  the  skin  determine  sensa- 
tion a'  that  part?  Is  this  contact  sufficient  fir  the  exercise  of  the  faculty  of 
touch  ? 

17.  What  is  the  organ  of  touch  in  man  ? What  are  the  circumstances 
which  render  the  hand  so  admirably  adapted  to  its  purpose  ? 
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18.  Most  animals  have  very  imperfect  instruments  of  touch, 
and,  in  general,  the  greater  part  of  the  surface  of  their  borlies  U 
sligl’.tly  or  not  at  all  sensible,  on  account  of  the  hairs,  feathers, 
scales,  and  other  hard  parts,  with  which  their  skins  are  covered. 

OF  THE  SENSE  OF  TASTE. 

19.  Taste  is  af  sense  which  makes  us  acquainted  with  the  savor 
or  taste  of  substances 

20.  Like  touch,  taste  is  exercised  by  contact  only.  Its  seat  is 
in  the  mouth. 

21.  The  parts  of  the  mouth  where  this  peculiar  kind  of  sensi- 
bility resides  ar^,  the  edges  of  the  tongue  and  the  arch  of  the 
palate. 

22.  All  substances  are  not  sapid ; those  which  are  not  soluble 
in  water  seldom  are. 

23.  In  order  to  act  upon  the  sense  of  taste,  it  is  necessary  that 
the  sapid  substances  which  the  animal  introduces  into  its  mouth, 
should  be  dissolved  by  the  fluids  poured  into  this  ca\ity  by  the 
salivary  glands,  or  by  some  other  liquid.  It  is  in  a state  of  solu- 
tion, that  savors  are  perceived  by  the  nerves  of  taste,  which  are 
spread  out  upon  the  surface  of  the  tongue,  and  which  tremsmit  to 
the  brain  the  impressions  of  this  sense. 

OF  THE  SENSE  OF  SMELL. 

24.  The  sense  of  smell  reveals  to  us  the  existence  of  odours 
and  enables  us  to  appreciate  them. 

25.  Odours  are  produced  by  extremely  fine  particles,  which 
escape  from  odorous  substances,  and  which  are  difiused  in  the 
air  like  a vapour. 

26.  That  odours  may  act  upon  the  sense  of  smell,  the  odoiiferous 
particles  must  come  in  contact  with  the  sui'face  of  the  organ 
wherein  this  sense  is  seated. 

27.  The  sense  of  smell  is  exercised  in  a peculiar  apparatiis, 
called  the  nasal  fossae. 

18.  Are  most  animals  well  supplied  with  organs  of  touch  ? 

19.  What  is  taste  ? 

20.  VVhcro  is  the  sense  of  taste  situated?  Can  this  sense  be  exercised 
without  contact  ? 

21.  What  parts  of  tire  mouth  are  endowed  with  the  sense  of  taste? 

21.  Are  all  substances  sapid  ? 

2.3.  What  conditions  are  rrecessary  to  operate  on  tire  sense  of  taste  ? 

24.  What  is  the  sense  of  smell  ? 

25.  How  are  odours  produced  ? 

2d.  What  is  a necessary  condition  in  order  to  act  upon  the  sense  of 
smell  ? 

27.  Where  is  the  sense  of  smell  situated  ? 
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28.  The  nasal  fossce,  (Fig.  27.)  are 
two  large  cavities  in  the  face,  which 
communicate  externally  by  the  open- 
ings of  the  nose  or  nostrils,  and  open 
behind,  into  the  pharynx,  by  the 
posterior  nares  or  nostrils.  The  walls 
of  these  cavities,  form  in  front,  a more 
or  less  prominent  ridge,  which  con- 
stitutes the  nose,  and  a verticle  par- 
tition separates  one  from  the  other. 

Finally,  they  are  lined  by  a soft  and 
very  delicate  membrane,  called  the 
pitiiitarg  membrane. 

29.  The  first  pair  of  cerebral  nerves  which  are  called  the  olfac- 
iorg  nerves,  are  distributed  to  this  membrane,  and  transmit  to  the 
briiin  the  impressions  produced  by  the  contact  of  odoriferous 
particles. 

30.  The  air  which  traverses  the  nasal  fossae  in  order  to  reach 
the  lungs,  carries  with  it  the  odorous  particles  of  substances,  and 
it  is  by  touching  the  pituitary  membrane  that  these  particles  pro- 
duce the  sensations  of  smells.  The  form  of  the  nasal  fossae  is 
such,  that  the  air  is  carried  towards  their  superior  parts,  where 
the  greatest  number  of  the  delicate  filaments  of  the  olfactory. 
nerve  is  distributed. 

31.  It  is  vulgarly  believed  that  the  humors  with  which  the 
pituitary  membrane  is  lubricated  come  from  the  brain  ; but  this 
is  an  error.  They  are  secreted  by  this  membrane  itself,  and  the 
slight  diseases  known  under  the  name  of  cold  in  the  head,  rheum 
oj  the  head,  are  nothing  else  than  inflammation  of  this  membrane. 
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Explanation  of  Fi"  27. — The  nasal  fosste  open  and  seen  from  the  inside.— 
c.  the  ctaniuin  «/  the  frontal  sinuses,  cavities  hollowed  out  in  the  substance 
of  the  frontal  bone,  and  in  communication  with  the  nasal  fossae. — no.  the 
olfiC'ory  nerve  r.  its  branches  ramifying  on  the  pituitary  or  Schneiderian 
membrane. — c«.  cm.  ci.  superior,  middle  and  inferior  turbinated  bones  ; theso 
arc  projecting  plates  of  bone  which  serve  to  increase  the  extent  ofthe  surface 
of  the  organ  of  smell — ph.  the  swallow  or  pharynx — t.  the  opening  of  the 
Eustachian  tube.' 


28.  What  are  the  nasal  fossis  or  nostrils  ? What  is  the  name  ofthe  lining 
membrane  of  the  nose  7 

2!).  What  nerves  are  distributed  to  the  pituitary  membrane  ? 

30.  How  is  the  sense  of  smells  perceived  ? 

31  What  is  the  origin  of  the  humors  which  cover  the  pituitary  mem 
brane?  What  disease  consists  of  an  inflammtion  of  this  membrane? 

7* 
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OF  THE  SENSE  OF  HEARING. 

32.  Hearing  is  the  sense  which  enables  us  to  perceive  sounds. 

33.  Sounds  are  produced  by  very  rapid  oscillatory  movements, 
which-are  manifested  in  sonorous  bodies,  and  which  are  called 
vilmitioiis. 

34.  Sonorous  vibrations  are  communicated,  from  the  bodies  in 
which  they  are  produced,  to  the  surrounding  air,  and  are  thus  pro- 
pagated, little  by  little,  or  nearer  and  nearer,  like  the  undulation 
produced  on  the  surface  of  smooth  water  by  casting  a stoneinto  it 

35.  That  sounds  may  act  upon  our  senses,  the  oscillatory 
motion  must  reach  the  bottom  of  the  apparatus  of  hearing,  that 
it  may  agitate  the  extremity  of  the  nerve,  destined  to  transmit  the 
sensation  which  it  produces. 

36.  The  apparatus  of  hearing  is  called  the  ear ; it  is  double  and 
is  symmetrical!}  placed  on  each  side  of  the  head.  Each  of  these 
apparatuses  is  lodged  in  the  interior  of  one  of  the  bones  of  the 
cranium,  called  the  temporal  bone.  That  part  of  the  temporal 
bone  which  contains  it,  is  extremely  hard,  and  for  this  reason  has 
received  the  name  of  petrous  bone. 

37.  The  apparatus  of  hearing  is  very  complicated  in  its  struc- 
ture; it  may  be  divided  into  three  principal  parts  which  anato- 
mists have  called  the  external  ear,  the  middle  ear  or  carity  of  the 
tympanvm,  and  the  internal  ear,  or  labyrinth,  (Fig.  28.) 

28.  The  external  ear  is  composed  of  the  pavilion  of  the  ear, 
and  the  auditory  canal,  (meatus  auditorius  externus.) 

39.  The  external  ear,  or  pavilion  of  the  ear,  (Fig.  28,  p.)  is 
a very  elastic  cartilaginous  plate  which  surrounds  the  entrance 
to  the  auditory  apparatus,  and  presents,  in  many  animals,  the 
form  of  a trumpet,  which  serves  to  direct  sounds  towards  the  in- 
terior of  the  ear.  In  man,  the  pavilion  of  the  ear  presents  many 
ridges  and  furrows,  or  anfractuosities,  arising  from  the  folds  of 
the  cartilaginous  plate  which  forms  it. 

40.  The  auricular  canal,  or  external  auditory  canal, — meatus 

32.  What  is  the  sense  of  hearing  ? 

33.  How  are  sounds  produced  ? What  are  vibrations? 

34.  How  are  sonorous  vibrations  propsigated  ? 

35.  What  condition  is  necessary  to  produce  sensation  from  sounds  7 

36.  What  is  the  name  of  the  apparatus  of  hearing  7 Is  it  double  or  sin- 
gle? Where  is  it  situated  7 What  Is  that  part  of  the  temporal  bone  called 
which  contains  the  apparatus  of  hearing? 

37.  How  is  the  car  divided  7 

38.  What  are  the  divisions  of  the  c.vtcrnal  ear? 

39.  Describe  the  external  ear? 

40.  What  is  the  situation  of  the  external  auditory  canal?  What  is  the 
membrana  tyropani? 
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auditorius  externus, 


{Fig.  28,  c a.)  is  a species  of  tube  which 
commences  at  the  bottom  of  a widened  part 
of  the  pavilion,  called  convha,  and  buries 
itself  in  the  temporal  bone ; it  is  gaping  at 
c its  external  extremity  ; but  ends 

internail  y, 
in  a species 
of  membra- 
nous parti- 
tion, named 
m e in  b r a na 
I gnij)  a n i,  — • 
drum  of  the 
ear, — which 
separates  it 
from  the  mid- 
dle ear. 

41.  The 
middle  ear 
is  composed 

of  the  cavity  of  the  tympanum,  and  some  small  accessary  parts. 

42.  The  name  of  tympannm,  {Fig.  28,  cai.)  is  given  to  a small 
cavity  of  irregular  form  which  is  hollowed  out  in  the  petrous 
portion  of  the  temporal  bone,  and  which  is  found  to  lie  between 
ihe  auditory  canal  and  the  internal  ear.  It  is  filled  with  air, 
which  gets  there  through  a canal  called  the  Eustachian  tube,  which 
opens  in  the  superior  part  of  the  pharynx. 

43.  The  entrance  to  the  tympanum  is  closed  by  a very  thin 
partition,  which  is  stretched  like  the  parchment  over  a drum,  and 
hence  the  name,  tympanum.  This  membrane  serves  to  facilitate 
the  transmission  of  sounds  from  without  to  the  very  bottom  of 
the  auditory  apparatus,  and  also  to  moderate  the  intensity  of 
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Explanation  of  Fig. 'iS — A vertical  section  of  the  organ  of  hearing. — p. 

pavilion  of  the  ear, — co.  concha ca.  auditory  canal. — t.  tympanum  behind 

which  is  seen  the  cavity  of  the  tympanum  (cai.) — te  the  Eustachian  tube 

fo.  foramen  ovale. — v the  vestibule, — 1.  the  cochlea. — osc.  the  semicircular 
canals — these  canals  and  the  cochlea  constitute  the  labyrinth  or  internal  ear. 
—na.  the  auditory  or  acoustie  nerve. — r.  the  petrous  bone,  that  is,  a part  of 
the  temporal  bone  which  derives  its  natne  from  a Greek  word  signifying, 
rocky,  which  has  been  applied  to  it  from  its  very  remarkable  hardness. — c. 
cells  in  the  temporal  bone. — fir.  glenoid  cavity  for  the  articulation  of  the 
lower  jaw. — am.  mastoid  apophysis  or  mastoid  process  of  the  temporal  hone, 

41.  Of  what  docs  the  middle  ear  consist? 

42.  What  is  the  tympanum  ? Where  is  it  situated  ? Through  what  pas- 
sage  docs  air  enter  the  tympanum  7 

43.  Of  what  use  is  the  membrana  tympani  7 Docs  it  modify  sounds  7 
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sounds ; for  it  is  so  arranged,  that  it  can  be  stretched  or  relaxed  ; 
and  when  stretched,  it  transmits  sounds  less  perfectly. 

Fiy.  29.  44.  VVe  also  remark  in  the  interior  of  the  tympanum, 

^ a transverse  chain,  formed  of  four  small  bones,  named 
on  account  of  their  shape,  {Fiy.  29.)  the  mu/iem,  (m.) 
ySt  (hammer,)  iuens,  (e«.)  (anvil)  lenticular  bone,  (/.)  or  o$ 
^ orbiciilare,  and  stapes,  (.\t.)  (stirrup.) 
rn  45.  The  malleus  rests  upon  the  membrane  of  the 

tympanum,  and  affords  attachment  to  muscles,  which, 
^\J  by  contracting,  may  cause  it  to  press  more  or  less  strongly 
' upon  the  membrane ; in  this  way  it  is  stretched  or  re- 
laxed to  adapt  itself  to  the  intensity  of  the  sounds  by 
which  it  is  struck. 

46.  In  the  interior  of  the  cavity  of  the  tympanum, 
there  are  two  small  openings  which  are  closed  up  by 
membranes  stretched  over  them 
like  that  of  the  tympanum;  they 
lead  to  the  internal  ear.  One  of 
them, called  the Jinesli  a ovalis,  or 
foramen  ovale,  is  in  contact  with 
the  base  of  the  stapes;  the  other, 
called  the  fenestra  rotunda,  or  fot- 
amen  rotundum,  is  situated  a little 
lower  down.  The  cavity  of  the 
tympanum  also  communicates  with  a great  number  of  cells  which 
are  in  the  substance  of  the  petrous  bone. 

47.  The  internal  car  is  composed  of  three  parts,  namely,  the 
vestibule,  the  semi-circular  canals,  and  the  cochlea,  (Fig.  28.) 
These  organs  are  filled  with  a watery  liquid,  in  which  the  fila- 
ments of  the  acoustic  nerve  terminate. 

48.  The  vestibule,  and  the  acoustic  nerves  constitute  the 
essential  part  of  the  auditory  apparatus ; the  other  parts  which 
we  have  just  enumerated  are  destined  to  perfect  this  apparatus, 
and  for  the  most  part,  may  be  destroyed,  even  in  ‘man,  without 
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Explanation  oj  Fig.  30. — The  tympanum  with  the  bones  of  the  ear, — U 
the  tympanum, — ma.  the  maleus  or  hiunmer, — m,  the  handle  of  the  maleus, 
which  rests  upon  the  tympanum, — mm.  muscles  of  the  maleus, — en.  the 
incus,  oi  anvil, — et.  the  stapes  or  stirrup, — me.  muscles  of  the  stapes. 

44.  What  is  found  in  the  interior  of  the  tympanum  f 

45.  What  bone  gives  attachment  to  the  small  muscles  which  act  on  the 
membrane  of  the  tympanum  ? 

46.  In  the  cavity  of  the  tympanum  are  found  two  small  openings;  to 
what  part  do  they  lead  f Which  foramen  has  the  stapes  bone  attached  to 
it?  With  what  other  parts  docs  the  cavity  of  the  tympanum  communicate  T 

47.  Of  what  parts  is  the  internal  car  composed?  With  what  is  these 
organs  filled,  and  what  terminates  in  them  ? 

48.  What  essentially  constitutes  the  auditory  apparatus? 
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deafness  being  the  necessary  consequence  of  their  loss  ; they  are 
absent  in  a great  many  animals. 

49.  For  example,  birds  have  not  the  pavilion  of  the  ear ; rep- 
tiles are  destitute  of  the  pavilion,  and  the  auditory  canal ; in  fish 
all  parts  of  the  middle  ear,  or  tympanum,  are  wanting,  and  in 
other  animals,  such  as  the  craw-fish,  the  apparatus  of  hearing 
consists  only  of  a small  vesicle  similar  to  the  vestibule. 


LESSON  IX. 

Functions  op  Relation. — Sense  of  sight — Light — Apparatus 
of  vision — Ege-brows — Eye-lids — Lachrymal  apparatus — Mus- 
cles of  the  eye — Structure  of  the  eye — Use  of  different  parts  of 
the  eye — Voice, 

OF  THE  SIGHT. 

1.  Sight  is  the  sense  by  which  we  perceive  the  form,  colour, 
volume,  and  position  of  objects  that  surround  us. 

2.  This  sense,  which  Buffon  called  “ distant  touch,”  is  exer- 
cised at  a distance,  through  the  medium  of  light. 

3.  To  comprehend  the  mechanism  of  sight,  it  is  not  sufficient 
to  know  the  structure  of  the  eye ; we  must  also  be  familiar  with 
some  of  the  properties  of  light,  the  study  of  which  subject  be- 
longs to  that  branch  of  science  called  Optics. 

4.  Light  is  a fluid  which  fills  space  and  illuminates  the  earth. 
It  emanates  from  luminous  bodies,  such  as  the  sun,  the  fixed  stars, 
and  substances  in  combustion,  and  diffuses  itself  afar  with  incon- 
ceivable rapidity. 

5.  In  proportion  as  the  rays  become  distant  from  the  body 
from  which  they  emanate,  they  diverge  one  from  the  other,  and 
for  this  reason  bodies  are  better  lighted,  the  nearer  they  are  to 
the  illuminating  body. 

6.  When  light  meets  with  a body,  it  either  passes  through  it, 
or  is  reflected  from  it,  or  it  may  be  absorbed. 

7.  Those  bodies  which  permit  light  to  pass  through  them  are 
called  transparent ; those  which  oppose  its  passage,  are  called 
opaque. 

4!).  Is  the  organ  of  hearing  the  same  in  all  its  parts  in  all  animals  7 

1.  What  is  sight  ? 

2.  By  what  means  is  the  sense  of  sight  exercised  7 

3.  Is  a knowledge  of  the  structure  of  the  eye  sufUcient  in  itself  to  teach 
us  the  mechanism  of  sight  7 

4.  What  is  light?  What  are  the  sources  of  light ? . 

5.  Why  are  bodies  better  lighted  when  near  the  illuminating  body  7 

6.  When  light  meets  with  a body,  what  takes  place  / 

7.  When  are  bodies  transparent 7 When  are  bodies  opaque? 
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^8.  In  order  to  see  an  object,  tlie  rays  of  light  which  emanate 
from  it,  or  which  are  reflected  by  it,  must  reach  to  the  bottom  of 
the  eye.  For  tliis  reason,  an  opaque  body  placed  between  the 
eye,  and  the  object  at  which  we  look,  renders  the  latter  invisible. 

9.  The  surfaces  of  opaque  bodies  do  not  always  reflect  back 
the  light  the  same  as  they  receive  it.  As  we  have  said,  there  are 
some  which  absorb  all  the  rays ; such  bodies  are  called  black. 
Bodies  that  reflect  all  the  rays,  or  nearly  all,  are  white,  but  those 
which  decompose  them,  are  coloured, 

10.  Colour  is  not  inherent  in  bodies  ; it  depends  upon  the  man- 
ner in  which  they  decompose  the  light,  and  the  kind  of  luminous 
ray  that  the  coloured  body  can  reflect.  F.ach  ordinary  ray  of 
light,  though  it  appears  colourless  to  us,  is  composed  of  seven  dif- 
ferently coloured  rays:  there  is  a very  simple  mode  of  being  con- 
vinced of  this  fact;  if  we  receive  a bundle  of  luminous  rays, 
which  have  passed  through  a glass  prism,  upon  a sheet  of  paper, 
instead  of  producing  a white  image,  it  will  form  an  oblong  image, 
in  which  we  distinguish  the  following  seven  colours,  namely : 
Red,  Orange,  Yellow,  Green,  Blue,  Indigo,  Violet.  Now,  objects 
appear  to  us  white,  when  they  reflect  the  light,  without  decompo- 
sing it,  and  coloured  in  this  or  that  manner,  when  they  decom- 
pose it  like  the  prism,  and  absorb  some  rays  and  reflect  others. 

11.  In  passing  through  transparent  bodies,  rays  of  light  some- 
times continue  to  follow  their  primitive  direction  : but  on  other 
occasions,  they  change  their  direction,  and  approach  towards,  or 
diverge  from  each  other.  For  example,  when  a straight  stick  is 
plunged,  half  of  its  length,  obliquely  into  water,  it  seems  as  if  it  were 
broken ; and  it  is  by  acting  in  this  way  upon  light,  that  the  con- 
cave or  convex  glasses  of  spectacles,  enlarge  or  diminish  the 
images  of  bodies.  This  deviation  of  light  is  called  refraction. 

12.  In  order  to  see  a body,  the  rays  of  light  jy'hich  part  from 
it,  must  reach  the  bottom  of  the  eye,  and  there  paint  an  imeige  of 
the  object ; the  impression  thus  produced,  is  received  by  a par- 
ticular nerve,  and  by  it  transmitted  to  the  brain  which  receives 
the  sensation. 

13.  The  apparatus  of  sight  is  composed:  1st.  of  the  organ  of 
vision,  which  consists  of  the  globe  of  the  eye  and  its  nerve ; 2nd. 

8.  What  is  necessary  to  enable  us  to  perceive  an  object  ? 

9.  Do  all  bodies  reflect  light  7 What  is  the  colour  of  those  bodies  which 
absorb  all  the  rays  ? What  is  the  colour  of  those  bodies  which  reflect  a.11  the 
rays  7 What  is  the  colour  of  those  bodies  which  refract  the  rays? 

10.  U|X)n  what  does  the  colour  of  bodies  depend  7 

11.  What  is  refraction  7 

12.  In  what  manner  is  the  image  of  an  object  conveyed  to  tlie  brain  T 

13.  Of  what  parts  is  the  apparatus  of  sight  composed  7 
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in  all  parts,  except 
it  is  this  part  which 


m 

is 


of  the  accessory  organs  of  vision,  that  is,  of  the  protectors  and 
movers  of  the  eye. 

14.  The  globe,  of  the  eye,  ( Fig.  31.^  Fig.  31. 

is  a hollow  ball,  filled  with  certain 
humors,  and  so  arranged  that  the  rays„ 
of  light  may  penetrate  it,  and  collect 
upon  the  nerve  which  occupies  its 
bottom. 

15.  The  sides  of  this  globe  are  com- 
posed of  a very  solid  membrane  which 
consists  of  two  parts  ; one,  situated  in 
front,  and  named  transparent  cornea  ; 
the  other,  occupying  the  sides  and  bot- 
tom, and  called  sclerotica,  (Fig.  31.j 

•16.  The  sileriitica  surrounds  the  eye 
front ; - it  is  white,  and  entirely  opaque  : 
vulgarly  called  the  of  the  eye. 

17  The  caraen  is,  on  the  contrary,  diaphanous; 

it  is  framed  into  a great  hole  in  the  sclerotica,  and  resembles  a 
somewhat  arched  watch-glass,  set  into  a hollow  white  ball. 

18.  A short  distance  behind  the  transp  irent  cornea,  is  found  a 
sort  of  vertical  partition,  named  iris,  from  its  varied  colours, 
which  are  seen  tlirough  the  cornea.  Its  centre  is  pierced  by 
an  opening  which  is  susceptible  of  enlargement  and  diminution  ; 
it  is  called  the  pupil. 

19.  The  space  comprised  between  the  cornea  and  the  iris,  is 
called  the  anterior  chamber  of  the  eye,  which  is  filled  with  a trans- 
parent liquid  called  the  agneons  humor. 

20.  Behind  the  pupil  we  find  the  clirystalliiie  lens,  which  is  a 
transparent  lens  of  a globular  firm,  and  behind  the  e.hrysta/line 
we  find  a diaphanous  mass  soft  as  jelly,  which  is  called  vitreous 
humor,  and  which  fills  all  the  interior  of  the  globe  of  the  eye. 

Explannlion  of  Fi:;,  ;<l. — \|,  open  eye, — s.  the  sclerotic.i,  one  purl  of 
which  is  lurncd  back,- -cA.  the  choroid, — r Die  retina, — cl.  the  transparent 
cornea, — at.  the  unternir  chamber, — i.  ilic  iru-“,  the  centre  of  which  is  pierced 
by  the  pupil, — cr.  tlic  crystafinc  lens. — v.  tiie  vitreous  humor, — n.  the  optic 
nerve. 


14.  What  is  the  glohc  of  the  eye  7 , 

15.  Of  ji’hat  parts  do  the  sides  of  tlic  globe  of  the  eye  consist? 

16.  What  is  the  rcicrotica  ? 

17.  What  is  the  transparent  cornea? 

18.  What  is  the  ins?  Why  is  it  so  called?  What  is  the  pupil  ? 

19  What  is  that  space  called  which  is  comprised  between  the  cornea  and 
iris  ? VV  hat  dors  the  anterior  chamber  of  the  eye  contain  ? 

20.  What  do  we  6nd  hehind  the  pupil  ? What  is  the  form  of  the  chrystal- 
line  lens?  What  fills  the  interior  of  the  globe  of  the  eye  7 
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21.  The  o))Hc  /le rue,  which  comes  from  the  brain,  enters  the 
globe  of  the  eye  through  the  postprior  part  of  the  sclenKica,  and  \ 
then  expands  itself  out  into  a soft  whitish  membrane,  calle/1  re-  ' 
thin,  which  envelops  the  hinder  part  of  the  vitreous  humor. 
Between  the  retina  and  the  internal  face  of  the  sclerotica,  we  find 
another  membrane,  geneftilly  colored  black,  called  the  choroid, 
{Iviiira  rkoroidcs)  It  is  this  coat  which  is  seen  through  the  retina 
and  the  humors  of  the  eye  when  we  look  towards  the  bottom  ot 
the  organ,  and  which  gives  to  the  pupil  the  appearance  of  being 

a black  spot  instead  of  a hole. 

Such  are  the  different  parts  which  compo.se  the  globe  of  the  ' 
eye.  Let  us  pass  to  the  consideration  of  vision. 

22.  The  rays  of  light  which  leave  dn  object  at  which  we  look, 

penetrate  to  the  retina  and  there  form  a small  but  very  clear 
image  of  that  object.  • 

23.  The  manner  in  which  the  light  acts  in  the  interior  of  the 
eye,  is  the  same  as  in  the  optical  instrument  called  a camera  ob-' 
scura.  The  different  transparent  parts  through  which  the  lumi- 
nous rays  pass  to  get  from  the  cornea  to  the  retina,  have  the  effect 
of  collecting  the  rays  and  concentrating  them  upon  the  retina. 

It  is  the  chrystalline  lens  especially  that  determines  this  concentra- 
tion of  light,  and  upon  this  phenomenon  depends  the  formation  of 
images  at  the  bottom  of  the  eye. 

24.  When  the  eye  concentrates  the  light  with  too  much  force, 
we  cannot  see  distinctly,  except  at  a very  short  distance  ; to  this 
infirmity  is  applied  the  term  un/opia,  or  short  sightedness;  when, 
on  the  contrary,  the  luminous  rays  are  not  sufficiently  concentra- 
ted in  their  passage  through  the  eye,  only  distant  objects  are 
distinctly  seen,  and  this  defect  is  called  preshi/apia  or  long-sight- 
edness ; this  feebleness  in  the  refracting  power  of  the  eye,  is  a 
consequence  of  old  age,  and  is  remedied  by  wearing  convex 
glasses  before  the  eyes.  To  give  short-sighted  people  a longer 
vision,  we  must,  on  the  contrary,  employ  spectacles  with  concave 
glasses  which  scatter  the  luminous  rays,  and  thus  counterbalance 
the  too  strong  refracting  fijrce  of  the  eye. 

Sfl.  Where  does  the  optic  nerve  enter  the  eye?  What  is  the  retina  7 What 
is  found  between  tlic  retina  ajid  internal  f.ice  of  the  sclerotica  i Why  docs 
the  pupil  SC'  ni  to  be  a black  spot  instead  of  a hide  '> 

2'2.  t 'n  what  part  of  the  eye  arc  the  iniag  s of  objects  formed  7 

23.  In  what  manner  doe  - light  act  in  the  interior  of  the  eye  ? W hat  effect 

have  the  different  p rts  of  the  interior  of  the  eye  upon  the  lig' t passing 
from  the  cornea  to  the  retina?  What  part  csjrccially  determines  the  concen- 
tration of  light  in  the  eye  ? ' 

24.  What  is  the  consequence  of  a too  great  concentration  of  light  by  the 
interior  parts  of  the  eye  ? What  is  the  cause  of  long  sightedness  ? W bat 
kind  of  spectacles  are  required  for  short-sighted  people? 
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25.  The  iris  ig  contractile,  and  its  principal  use  is  to  regulate 
the  quantity  of  light  which  should  penetrate  to  the  bottom  of  the 
eye ; when  the  Hglit  is  too  vivid,  it  contracts,  and  consequently 
diminishes  the  pupil,  through  which  the  rays  must  pass  to  reach 
the  retina;  in  the  dark  on  the  contrary  the  pupil  is  enlarged. 

26  The  choroid  membrane,  which  lines  the  internal  face  of  the 
globe  of  the  eye,  is  covered  with  a sort  of  black  varnish,  which 
absorbs  all  the  luminous  rays,  not  necessary  for  vision. 

27.  Images  painted,  if  we  may  use  this  term,  upon  the  retina, 
are  transmitted  to  the  brain . through  the  medium  of  the  optic 
nerve. 

28.  The  accessary  parts  of  the  apparatus  of  vision  are  of  two 
kinds ; the  one  is  designed  to  protect  the  globe  or  ball  of  the  eye, 
the  o'.her  to  move  it  and  give  the  required  direction  to  fulfil  its 
functions  in  the  best  manner. 

29.  The  protecting  organs  of  the  eye  are:  1st,  the  orbit,  2nd, 
the  eye-lids,  3rd,  tlie  lachrymal  apparatus.  4th,  the  eye-brows. 

30.  The  orbit  is  a great  bony  cavity,  hollowed  out  in  the  face 
on  each  side  of  the  nose.  It  has  the  form  of  a cone,  the  base  of 
which  is  open  and  directed  forward ; its  parietes  are  formed, 
above  by  the  frontal  bone ; below,  by  the  superior  maxillary  bone  ; 
externally,  or  outwardly,  by  the  malar  or  cheek  bone,  and  inter- 
nally by  the  bones  which  belong  partly  to  the  nose.  The  bottom 
of  the  orbit  is  pierced  by  a large  hole,  which  communicates  with 
the  cranium,  and  giv'es  passage  to  the  optic  nerve. 

31.  The  ball  of  the  eye  is  set  into  this  cavity  and  rests  upon  a 
sort  of  cushion  formed  of  fat.  It  is  protected  in  the  same  way 
on  all  sides  except  in  front,  and  there  we  find  the  eye-lids. 

32.  The  eye-lids  are  moveable  curtains,  stretched  in  front  of 
the  ball  of  the  eye.  On  the  outside  they  are  formed  of  the  skin  ; 
internally  they  are  lined  by  a smooth  membrane  which  is  reflected 
over  the  front  of  the  eye  upon  the  sclerotica,  and  this  membrane 
is  called  the  membruau  conjiihctiva  ; between  these  two  mem- 
branes— the  conjunctiva,  and  the  skin — there  is  placed  a thin  plate 
of  fibrous  and  resisting  substance,  called  tarsus  or  palpebral  car- 

• tilage,  as  well  as  muscles  which  serve  to  move  the^e  organs.  In 

2.'i.  What  is  tlie action  of  the  iris/ 

2fi.  What  is  the  use  of  the  black  covering  of  the  choroid  coat  ? 

27.  How  are  images  upon  the  retina  transmitted  to  the  brain? 

28.  What  are  the  uses  of  the  accessary  parts  of  the  apparatus  of  vision? 

29.  What  are  the  protecting  organs  of  the  eye? 

30.  What  is  the  orbit? 

31.  Upon  what  does  the  ball  of  the  eye  rest? 

32.  What  are  the  eye  lids  ? Of  what  do  they  consist?  What  is  their 
number? 

8 
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man  there  are  two  eye-lids,  one  superior,  and  the  other  inferior. 
The  superior  eye-lid  is  larger  than  the  inferior 

33.  Each  eye-lid  has  two  edges  or  borders  ; one  is  continuous 
with  the  skin,  the  other  is  free.  The  free  border  of  the  eye  lids, 
is  bristled  with  delicate  hairs,  called  cilia,  or  eye-lashe.s.  The 
use  of  the  cilia  is  to  form  a kind  of  little  grating  in  front  of  the 
eye,  to  arrest  foreign  bodies,  the  presence  of  which  would  inter- 
fere with  the  exercise  of  vision. 

34.  The  eye-lids  perform  the  double  office  of  protecting  the 
ball  of  the  eye,  by  closing  in  front  of  it,  and  of  rendering  it  inac- 
cessible to  luminous  rays,  the  brilliancy  of  which  might  disturb 
sleep.  Besides,  the  eye-lids  by  their  alternate  movement  of 
depression  and  elevation,  spread  over  the  front  of  the  globe  of 
the  eye,  the  tears,  an  aqueous  liquid,  which  prevents  the  cornea 
from  drying,  and  also  favours  the  motion  of  the  eye-lids. 

35.  The  lachrymal  apparatus,  which  secretes  the  tears  is  com- 
posed of  several  organs,  some  of  which  are  destined  to  form  this 
liquid,  and  pour  it  over  the  front  of  the  eye;  and  as  the  presence 
of  the  tears,  if  too  long  continued,  would  become  troublesome, 
other  organs  convey  them  from  the  eye.  The  first  organs,  are  : 

Fia.  32.  The  lachrymal  ylaiid,  a sma]]  bod 3% 

7 the  size  of  an  almond,  placed  at  the  exterior 

° and  superior  part  of  the  globe  of  the  eye,  be- 

tween  it  and  the  orbitary  cavity,  ( Fig.  32,  gl.); 
it  serves  to  secrete  the  tears.  2nd.  Several 
small  canals  which  arise  in  this  gland,  and  open 
" upon  the  internal  face  of  the  adhering  border  of 
the  upper  eye-lid,  where  they  constantly  pour  upon  the  conjunc- 
tiva the  lachrymal  fluid,  or  tears. 

37.  The  organs  destined  to  carry  away  those  tears  which  have 
been  spread  over  the  front  of  the  eye,  and  to  convey  them  into 
the  nasal  fossae,  or  nostrils,  are  two  little  canals  which  open  upon 
the  free  border  of  the  eye-lids,  near  the  internal  angle  of  the  eye, 
by  two  small  orifices  called  the  lachrymal  points, — puncta  lachry- 

Explanalion  of  Fig.  32. — Tlie  eye  seen  in  front, — p.  the  pupil,  and  ».  tl>e 
iris,  seen  through  the  transparent  cornea, — gl.  the  lachrymal  gland, — pi.  the 
lachrymal  points  or  puncta  lachryinalia, — cn.  nasal  canal. 

33.  What  is  the  use  of  the  eye  lashes  ? 

34.  What  is  the  use  of  the  eye  lids  ? 

35.  What  is  the  use  of  the  lachrymal  apparatus? 

36.  Of  what  use  is  the  lachrymal  gland?  How  do  the  tears  pass  from 
this  gland  ? 

37  What  are  the  puncta  lachrymalia  ? What  becomes  of  the  tears  after 
they  have  moistened  the  ball  of  the  eye  ? What  is  the  nasal  canal  ? Explain 
tile  phenomenon  of  crying? 
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malia,  {Fig  32.)  Each  of  these  points,  (which  are  placed  one 
above,  and  the  other  below,)  communicate  with  a little  curved 
canal,  which  runs  inwards,  and  opens  into  a vertical  conduit,  that 
is  larger  in  size,  called  the  nasal  canal,  and  which  empties  into  the 
nasal  fossae.  The  function  of  these  lachrymal  pnucta  is  to  pump  up 
and  receive  the  tears  as  fast  as  they  are  poured  over  the  eye : in 
this  way  the  fluid  is  carried  oflf  as  fast  as  it  is  formed.  Under  par- 
ticular circumstances,  the  equilibrium  between  these  two  pheno- 
mena is  destroyed  ; and  either  that  the  tears  are  secreted  in  too 
large  a quantity,  or  the  lachyrymal  puncta  do  not  pump  them  off 
with  proportioned  activity,  or  they  are  obstructed  in  their  passage 
through  the  lachrymal  ducts  and  nasal  canal,  this  fluid  overruns 
the  eye-lids  and  falls  in  considerable  quantity  along  the  cheeks. 

38.  The  eifc-brows,  which  form  a ridge  above  the  orbit  and  are 
garnished  with  hairs,  also  belong  to  the  protecting  organs  of  the 
eye,  but  their  use  is  less  important  than  that  of  those  organs  of 
which  we  have  just  spoken.  They  assist  in  shading  the  eyes 
when  exposed  to  strong  light. 

39.  The  motor  organs  of  the  eye 
consist  of  six  muscles  which  are 
fixed,  by  their  anterior  extremities 
into  the  sclerotica,  and  by  their 
posterior  extremities  to  the  bottom 
of  the  orbit,  {Fig.  33,  ni.')  By  con- 
tracting they  direct  the  ocular 
globe,  to  the  side  where  their  mus- 
cular fibres  are  placed. 

40.  The  apparatus  of  vision  pre- 
sents nearly  the  same  structure  in  the  mammalia,  birds,  reptilesi 
and  fishes,  but  in  insects,  the  organization  of  the  eyes  is  very 
different,  as  we  shall  see  when  we  come  to  the  history  of  these 
animals. 

41.  Through  the  medium  of  the  senses  we  take  cognizance  of 
all  that  surrounds  us  ; but  our  relations  with  the  external  world 

Explanation  of  Fig.  33. — The  orbit,  opened  to  show  the  position  of  the  eye 
in  this  cavity,  and  the  muscles  which  move  it, — cr.the  cranium, — co.  the 
orbitary  arch, — 7)0.  the  floor  of  the  orbit, — p,  and  pi.  the  upper  and  lower 
eye-lids, — s.  the  globe  of  the  eye,— .c.  the  conjunetiva, — n.  the  optic  nerve, — 
m.  m.  two  muscles  of  the  eye, — ml.  a third  muscle  cut  so  as  to  afford  a view 
of  the  optic  nerve. 

38.  What  are  the  eye  brows '/ 

39.  What  are  the  motor  organs  of  the  eye  ? 

40.  Is  the  organ  of  vision  the  same  in  all  animals  ? 

41.  What  powers  are  requisite  besides  the  senses,  to  complete  our  rela- 
tions with  the  external  world  7 


^ 

would  be  very  imperfect  if  we  could  not  act  upon  these  bodies, 
change  place  and  express  what  we  feel.  Indeed,  we  do  possess 
this  power,  which  is  the  result  of  the  faculty  of  producing  sounds, 
and  of  the  faculty  of  executing  motion. 


Fig.  34. 


Fig.  33. 
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opens  into  the 


OF  THE  VOICE. 

42.  Voice  consists  in  the  pro- 

duction of  a particular  sound, 
by  the  aid  of  the  air  which 
escapes  from  the  lungs.  A great 
number  of  organs  take  part  in 
the  performance  of  this  func- 
tion ; but  that  one  which  is 
especially  its  seat,  is  the  lurgnx, 
a sort  of  cartilaginous  tube, 
which,  at  its  superior  extremity, 
pharynx  by  an  opening  named  and  which, 

by  its  inferior  opening  communicates  with  the 
windpipe,  which  is,  in  a manner,  only  a prolonga- 
tion of  it.  {Fig.  34,  and  35.) 

43.  The  larynx  is  essentially  the  organ  which 
produces  the  voice,  and  it  is  the  passage  of  air 

through  its  interior  which  occasions  the  sounds  there  formed.  To 
deprive  an  animal  of  this  faculty,  it  is  only  necessary  to  open  the 
windpipe,  for  then  the  air  finding  an  exit  through  the  accidental 
opening,  no  longer  passes  through  the  larynx,  nor  is  it  subjected 
to  the  vibrations  which  would  have  been  hnparted  by  this  organ. 

44.  The  larynx,  which  is  composed  of  several  cartilaginous 
plates,  forming  in  front,  what  is  vulgarly  called,  Adam's  apple, 
is  lined  by  a mucous  membrane,  which  forms,  near  its  middle, 
two  broad  lateral  folds,  directed  from  the  front  backwards,  and 
arranged  very  much  like  the  edges  of  a buttonhole.  These  folds 
are  called  ihe  vocal  cords,  or  inferior  ligaments  of  the  glottis;  by 
the  aid  of  a little  muscle,  situate  in  their  folds,  the  slit,  or  opening 


Explanation  of  Fig.  34. — The  Inrynx  seen  in  front.  The  internal  line  in- 
dicates the  shape  of  the  internal  surface  of  this  organ, — h.  the  hyoid  bone, — 
1.  the  larynx, — 1.  the  trachea, — br,  bronchiae, — v.  ventricles  of  the  glottis, — 
C.  vocal  cords. 

Explanation  of  Fig.  35. — The  larynx  open,  seen  from  one  side, — e.  the 
epiglottis, — V.  one  of  the  ventricles  of  the  laryn.x, — cv.  one  of  the  vocal  cords, 
— t.  the  trachea. 


42.  What  is  voice?  Is  voice  produced  by  the  function  of  a single  organ  7 

43.  What  is  the  larynx  ? How  may  it  be  proved  that  the  larynx  is  cssen- 
lially  the  organ  of  voice? 

44.  What  is  meant  by  the  vocal  cords? 
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of  the  glottis,  which  is  between  them,  can  be  narrowed  or  enlarged. 
Under  ordinary  circumstances,  the  air  expelled  from  the  lungs, 
passes  freely  through  the  larynx,  and  produces  no  sound  ; but 
when  the  opening  of  the  glottis  is  narrowed,  by  the  contraction  of 
the  muscles  of  this  organ,  and  the  passage  of  the  air,  becomes 
more  rapid,  the  voice  is  heard. 

45.  Words  are  produced  by  the  modifications  which  the  column 
of  air  receives  in  the  interior  of  the  mouth,  by  the  combined 
action  of  the  palate,  the  cheeks,  the  tongue,  and  lips. 


LESSON  X, 

Functions  op  Relation. — Apparatus  of  mhliot^The  skele- 
ton— Structure  of  hones ; their  composition — Eniimp  ation  of  the 
bones— Articulations — Muscles — Attitudes — Locomotion. 

MOTION. 

1.  The  organs  of  motion  are  divided  into  two  classes:  Ist. 
Those  which  act  and  produce  the  motive  force : 2nd.  Those  to 
which  the  action  is  communicated  ; or,  in  other  words,  they  are 
divided  into  the  active  and  passive  organs  of  locomotion. 

2.  The  first  are  the  muscles ; the  second  are  the  bones  or  those 
parts  which  hold  their  place. 

OF  THE  OSSEOUS  SYSTEM. 

3.  Man,  and  all  the  other  mammalia,  as  well  as  birds,  reptiles 
and  fishes,  have  in  their  structure,  solid  parts  which  are  called 
bones,  and  the  union  of  these  bones,  one  with  the  other,  consti- 
tutes the  Skeleton,  {page  91,  fig.  37.) 

4.  The  skeleton  is  a kind  of  fVameAvhich  gives  firmness  to  the 
body,  in  a considerable  degree,  determines  its  dimensions  and  its 
form,  serves  to  protect  the  organs  which  are  most  important  to 
life,  and  furnishes  the  passive  instruments  of  motion  to  the 
function  of  locomotion. 

OF  THE  COMPOSITION  OF  BONES. 

5.  The  bones  are  formed  of  a species  of  cartilage,  composed  of 
gelatine,  (the  substance  which  constitutes  strong  glue,)  all  the 

4.5.  How  are  words  produced  7 

1.  How  are  the  organs  of  motion  divided  7 

2.  Which  are  the  active  organs  of  motion  7 Which  are  the  passive 
organs  of  motion? 

3.  What  are  bones  ? What  do  they  constitute  7 

4.  What  is  the  skeleton  7 What  are  its  uses  7 

5.  Of  what  are  the  bones  composed  7 

8* 
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laminsB  and  all  the  fibres  of  which  are  incni.sted  with  a strong 
matter  composed  of  lime  united  to  particular  acids,  (phosphoric 
acid,  &c.)  When  bone  is  burned,  the  stony  matter  remains  alone, 
and  is  reduced  to  powder  by  slight  friction,  and  when  bone  is 
steeped  in  a particular  liquid,  which  has  the  property  of  dissol- 
ving this  stony  matter,  (hydrochloric  acid,)  it  is  reduced  to  the 
state  of  a flexible  cartilage.  ^ 

6.  In  infancy  bone  is  at  first  cartilaginous,  and  before  ossifica- 
tion is  complete,  each  one  is  formed  of  several  distinct  pieces, 
which  run  together,  as  it  were,  at  a later  period 

7.  The  bones  that  constitute  the  skeleton  are  united  one  to 
the  other  by  a>  ticiilatioris  or  joints,  which  change  their  name 
according  to  their  form. 

8.  If  the  articulation  that  unites  two  bones  permits  them  to 
move,  one  oji  the  other,  it  is  called  a moreable  articulation. 

9.  If  on  the  contrary,  the  articulation  is  merely  to  secure  the 
solidity  and  firmness  of  the  bones,  it  is  called  immoveable. 

10.  The  more  moveable  an  articulation,  the  less  solid  it  is,  and 
vice  versa  ; the  more  solid,  the  less  mobility  it  possesses. 

11.  The  immoveable  articulations  take  place  through  the 
medium  of  asperities  which  dove-tail  together;  this  mode  of 
union  is  called  a suture. 

12.  The  articular  surface  of  the  move- 
able bones,  (/•’///.  36  ) is  covered  with 
an  elastic  substance  which  is  capable 
of  bearing  the  strongest  pressure,  and 
which  deadens  the  shocks  they  receive ; 
this  substance  is  called  cartilage.  The 
articulations  are  also  supplied  with  a 
viscous  fluid  called  synovia,  designed 

Expln nation  of  Fi<r.  36. — The  articiilnlion  (joint)  of  the  shoulder,  show- 
ing how  tlie  moveable  bones  are  atUched  to  each  other, — o.  tlie  scapula. — 
t.  the  head  of  the  humerus,— c.  the  capsule  of  the  articulation  opened, — g. 
glenoid  cavity  of  the  scapula, — n.  the  acroiuioii  process  of  the  scapula,  articu- 
lating ( jointing  with  the  clavicle,  (cl.) — ac.  coracoid  process  of  tl)c  scapula, 
—1.  ligament  extending  from  this  process  to  the  clavicle. 

6.  What  is  the  condition  of  bone  in  infancy  ? 

7.  How  are  bones  joined  together  7 

8.  What  is  a moveable  articulation  ? 

9.  What  is  meant  by  an  immoveable  articulation? 

10.  What  kind  of  articulation  is  most  solid  7 

11.  What  is  a suture? 

12.  How  are  the  articulating  surfaces  of  moveibla  bones  protected  from 
the  effects  of  friction  7 What  is  the  use  of  synovia  7 


Fig.  36. 
a oc  cl 
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to  favor  the  sliding  of  the  articular  surfaces  upon  each  other. 
The  extremities  of  the  bones  that  concur  to  form  an  articulation 
correspond  by  having  their  respective  configurations  reciprocal ; 
they  are,  in  general,  one  convex,  the  other  concave 

13.  The  means  of  union  between  bones  is  by  fibrous  parts 
which  bear  the  name  of  liyamenta.  These  are  very  strong  bands 
or  species  of  cords  which  surround  the  articulation  or  joint,  hold- 
ing together  the  two  bones  by  their  extremities. 

14.  The  articulations  present  a great  variety  in  the  motions  of 
which  they  are  susceptible. 

15.  The  bones  are  also  very  dilTerent  in  their  forms,  and  on 
account  of  this  circumstance  they  are  divided  into  long,  short 
and  flat  bones. 

16.  The  long  bones  are  generally  cylindrical,  of  considerable 
.size,  and  in  the  interior,  hollowed  into  a canal  filled  with  a 
fatty  matter  called  wanoir;  this  form,  without  injuring  their 
solidity,  diminishes  their  weight.  At  their  extremities  these  bones 
are  enlarged  to  afford  a broader  surface  for  the  articulation. 

17.  It  is  easy  to  perceive  that,  if  the  bones  were  in  contact 
by  small  surfaces,  their  union  would  have  been  less  solid,  they 
would  have  afforded  only  an  uncertain  and  insecure  motion,  and 
their  derangement  would  have  been  as  common  as  it  is  now  rare. 

18.  About  their  middle,  the  long  bones  are  formed  almost  en- 
tirely of  very  compact  substance  ; but  at  their  swollen  extremi- 
ties they  are  chiefly  composed  of  a spongy  substance,  which  is 
not  so  heavy  It  is  these  bones  that  form  the  solid  frame  work 
of  the  limbs. 

19.  Neither  the  short  nor  the  flat  bones  have  any  cavity  in 
the  interior. 

20.  The  short  bones  are  formed  almost  entirely  of  spongy  sub- 
stance, which  lessens  their  weight  without  diminishing  their  vol- 
ume. The  chief  u.se  of  the  flat  bones  is  to  form  the  parietes  of 
cavities  which  afford  protection  to  internal  organs  : they  are  not 
however,  insusceptible  of  motion  ; they  furnish  points  of  attach- 
ment to  many  muscles. 

13.  Whiit  a'e  ligaments? 

11.  Do  tlie  arlir.ulations  permit  of  a variety  of  motions? 

1.5.  How  arc  the  bones  divided  ? 

1 6.  \N  hat  is  the  general  character  of  tlie  long  bones  V Where  is  the  mar> 
row  found? 

17.  Why  arc  the  long  bones  enlarged  at  their  extremities  ? 

18.  In  what  respect  do  the  extremities  and  middle  of  the  long  bones 
differ  in  structure  7 

19.  Have  the  short  and  the  flat  bones  any  internal  cavities? 

20.  What  is  the  character  of  the  short  bones? 
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21.  We  remark  inequalities  upon  the  surfaces  of  bones,  which 
nfford  points  of  attachment  f)r  muscles;  they  often  present  for 
the  same  purpose,  as  well  as  for  the  ligaments  of  the  joints, 
salient  prolongations  which  are  named  aponkjaes  or  pnjcesaes. 

OF  THE  SKELETON. 

22.  The  skeleton  is  a species  of  frame  formed  by  the  union  of 
the  different  bones  of  the  body.  A great  many  animals  are  with- 
out it,  but  it  exists  in  the  mammalia,  birds,  reptiles,  and  fishes. 

To  study  it  we  will  select  the  skeleton  of  ipanj[;.6;ge!j7yig-..37.) 

23.  The  skeleton,  like  the  body,  is  divided^  into  head,  trunk, 
and  extremities. 

24.  The  licail  is  placed  at  the  superior  extremity  of  the  body, 
and  is  divided  into  two  parts,  the  cranium  and  face. 

25.  The  fart>  presents  five  great  cavities  destined  to  lodge  the 
cwgans  of  sight,  of  smell,  and  of  taste  : these  cavities  are  the  two 
orbits  ( for  the  etjes)  the  two  nasal  fossae  and  the  mouth. 

26.  A great  number  of  bones  concur  to  form  the  face  : the 
principal  ones,  are: 

1st.  The  two  supprinr  maxillary  bones,  which  constitute  near- 
ly the  whole  of  the  upper  jaw,  and  rise  at  the  sides  of  the  nose 
to  join  the  frontal  bone. 

2nd.  The  malar  or  cheek  bones,  which  form  the  cheeks  in  part, 
and  extend  from  the  superior  maxillary  to  the  frontal  bone  so  as 
to  complete  the  orbit  on  the  outside. 

3rd.  The  iuferinr  matiUarif  bone,  which  constitutes  the  lower 
jaw,  presents  nearly  the  form  of  a horse  shoe. 

There  are  also  other  bones  in  the  face  called  palate,  nasal,  un~ 
giiiforme  or  lachrymal,  sp-myy  bones,  and  vomer. 

27.  The  cranium  is  a bony  cavity  of  an  oval  form  serving  to 
contain  the  brain.  It  is  formed  by  the  union  of  several  flat  bones 
which  are  : in  front,  the  frontal,  upon  the  sides  and  above,  the 
parietal,  behind  the  occipital,  below,  and  on  the  sides,the  tem- 
poral, and  in  the  middle  the  sphenoid,  and  inferiorly  and  in  front, 
the  elhmoid,  which  also  serves  to  complete  the  orbits  and  form 
the  superior  part  of  the  nasal  fossae. 

21.  For  what  purposes  are  those  inequalities  which  arc  found  on  the  sur- 
faces of  bones?  What  are  processes? 

22.  What  is  the  skeleton  1 Is  every  animal  provided  with  a skeleton  ? 

23.  flow  is  the  skeleton  divided  ? 

24.  What  is  the  situation  and  division  of  the  head  ? 

25.  VViiatarc  the  uses  of  the  several  cavities  of  tlie  face? 

26.  What  arc  the  chief  bones  of  the  face? 

27.  Dc.cribc  the  cranium  7 
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28.  On  tlie  sides  of  the  cranium,  we  remark  an  opening  for 
the  auditory  canal,  and  on  its  inferior  face  or  base,  we  find  many 

) 

Explanation  of  Fip.  37. — Skeleton  of  man;  the  external  line  indicates  tlie 
shape  of  the  body. — f.  the  frontal  bono. — vc.  the  cervical  vertebrE, — s.  the 
Blernnm,  or  breast  bone, — co.  the  ribs, — vl.  the  lumbar  vertebr®, — a.  the 
abdomen, — sa.  the  sacrum, — cl.  the  clavicle, — o.  the  scapula  or  shoulder 
blade, — h.  the  humerus, — r.  the  radius, — c.  the  cubitus  or  ulna, — ca.  the 
carpus, — me  the  metacarpus. — p,  and  pi.  the  phalanges,  or  bones  of  the 
fingers, — t.  the  ilium,— /V. the  femur, — ro.  the  rotola,  patella,  or  knee-pan, — 
ti.  the  tibia, — per.  the  fibula, — la.  the  tarsus, — ml.  the  metatarsus. — or.  the 
toes, — cal  the  calcis  nr  heel. 


28.  Of  what  use  are  the  several  holes  at  the  base  of  the  cranium? 
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holes  which  serve  to  give  passage  to  nerves  and  blood  vessels. 
One  of  these  holes,  very  much  larger  than  the  others,  called  the 
occipital  hole, — foramen  occ//Hta/e,— corresponds  with  the  verte- 
bral canal,  and  gives  passage  to  the  spinal  marrow ; and  on  each 
side  of  this  great  hole  we  find  an  eminence  called  condyle,  which 
serves  fi)r  the  articulation  of  the  head  upon  the  vertebra!  column. 

29.  The  trunk  is  composed  of  the  vertebral  column,  the  ribt 
and  sternum. 


Fig.  33.  30.  The  vertebral  column,  or  spine,  is  a species  of 

bony  stalk,  or  stem,  which  occupies  the  middle  line 
of  the  back,  and  extends  from  the  head  to  the  poste- 
rior extremity  of  the  body,  (Fig.  38.);  it  is  formed 
by  the  union  of  small,  short  bones,  gg 

called  vertebra;,  {Fig.  39.)  and  pre- 
sents throughout  its  whole  length  a 
canal  formed  by  the  union  of  the  holes 
by  which  each  vertebra  is  pierced ; 
this  canal  serves  to  lodge  the  spinal 
marrow.  Each  of  these  bones  pre- 
sents in  front  of  the  hole,  a species  of  thick,  solid  disc, 
called  the  body  of  the  vertebra,  which  is  very  firmly 
united  to  the  body  of  the  vertebra  next  to  it ; behind, 
we  remark  prolongations  called  transverse  and  spinous 
processes,  which  form  what  is  commonly  called  the  spine. 

31.  The  vertebral  column  is  divided  into  five  regions,  namely: 

32.  1st.  The  cervical  region,  which  constitutes  the  frame  of 
the  neck : in  man,  and  all  the  other  mammalia,  it  is  composed  of 
seven  vertebrae,  {Fig.  38,  vc.) 

33.  2nd.  The  dorsal,  or  thoracic,  region,  which  gives  attach- 
ment to  the  ribs  which  form  the  chest,  or  thorax;  the  vertebrae  of 
this  region  in  man,  are  twelve  in  number,  {Fig.  38,  vd.) 

34.  3rd.  The /(/wiiar  region,  which  terminates  the  back  below, 
in  man,  is  composed  of  five  vertebrae,  {Fig.  38,  vl.) 

35.  4th.  The  sacral  region  which  articulates  with  the  bones  of 
the  hips,  is  composed,  in  man,  of  five  vertebrae,  so  run,  or  fused  to- 
gether, as  to  form  but  a single  bone  called  the  sacrum,  {Fig.  38,  s.) 

Expl'ination  of  Fig.  39. — .4  vertebra  seen  from  above, — c.  ils  body, — t.  a 
hole  for  the  passage  of  the  spinal  marrow, — at.  transverse  processes, — $p. 
spinal  process  directed  backwards. 


29.  VVlint  parts  compose  the  trunk? 

30.  What  is  the  vertebral  column  7 What  is  found  in  the  vertebral  canal  f 

31.  Into  how  many  parts  is  the  vertebral  column  divided? 

32.  How  many  vertebras  are  found  in  the  cervical  region  ? 

33.  What  is  the  number  of  dorsal  vertebr®  ? 

31.  What  is  the  number  of  lumbar  vertebra)? 

35.  What  is  the  sacrum  7 
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36.  5th.  The  cavdul  or  coccygian  region,  which  in  man  is  com- 
posed of  four  very  small  vertebrae,  concealed  beneath  the  skin,  in 
many  animals,  is  very  long,  constituting  the  tail,  {Fig.  38.  co.) 

37.  The  verte'oral  column  seen  in  profile,  presents  four  curves, 
which  correspond  to  the  neck,  the  back,  the  loins,  and  the  pp.lnis^ 
or  basin,  and  which  serve  to  augment  its  solidity.  On  its  sides, 
we  find,  between  all  the  vertebrae,  a hole  which  gives  passage  to 
a nerve,  coming  from  the  spinal  marrow. 

38.  The  ribs,  which  are  attached  to  the  dorsal  vertebrae,  are 
long,  flat  bones,*  which  enclose  the  thorax  on  each  side  : they  are 
curved  and  bear  considerable  resemblance  to  a half  hoop.  In 
man  there  are  twelve  pans.  The  seven  first,  called  true  ribs, 
articulate  in  front  with  the  sternum,  through  the  medium  of  a 
cartilage ; the  five  last  pairs,  called  false  ribs,  terminate  anteriorly 
by  a cartilage  which  joins  that  of  the  preceeding  rib,  or  they  are 
entirely  without  cartilage. 

39.  The  sternum  is  a flat  bone  placed  in  front  of  the  thorax;  it 
articulates  with  the  ribs  and  with  the  clavicles. 

40.  The  superior  or  anterior  extremities  are  composed  of  the 
shoulder,  the  arm,  the  fore-arm  and  the  hand. 

41.  The  shoulder  is  the  basis  of  the  whole  limb  attached  to  it. 
It  consists  of  two  bones;  the  scapula  or  shoulder  blade,  and  the 
clavicle,  or  collar-bone. 

42.  The  scapula  is  a large  bone  nearly  triangular  in  shape, 
which  is  applied  against  the  ribs  at  the  superior  and  lateral  part  of 
the  back.  At  its  superior  external  angle,  it  presents  an  enlarged 
articular  surface,  slightly  hollowed,  which  receives  the  bone  of 
the  arm  and  is  called  the  glenoid  cavity  of  the  scapula.  On  the 
posterior  face  of  this  bone  there  is  a projecting  comb  or  ridge 
which  extends  over  the  articulation  of  the  shoulder,  and  arti- 
culates with  the  clavicle.  This  prolongation  is  named  the 
acromion. 

43.  The  clavicle  is  a long  thin  bone  situated  at  the  base  of  the 
neck ; it  extends  like  a buttress  between  the  scapula  and  sternum ; 

36.  What  are  those  vertehrte  called  which  form  the  skeleton  of  the  tail  in 
animals  ? 

37.  For  what  use  ar.s  the  several  holes  found  between  the  vertebr®  on  the 
sides  of  the  spinal  column  7 

38.  What  are  the  ribs?  W hat  number  of  ribs  belong  to  man  ? How  many 

are  true  and  how  many  are  false  ribs  7 ^ 

39.  What  is  the  sternum? 

40.  How  are  the  superior  extremities  divided  7 

41.  What  is  the  shoulder  7 U hat  bones  cnmpose  the  shoulder? 

42.  Where  is  the  scapula  placed?  What  is  the  glenoid  cavity  7 What  is 
the  acromion  7 

43.  What  is  the  use  of  the  clavicle  ? 
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and  serves  to  keep  tlie  first  of  these  bones  in  its  natural  position, 
and  to  prevent  the  shoulder  from  falling  too  far  forward 

44.  The  arm  is  formed  of  a single  bone  called  the  humerus. 
This  bone  is  of  a cylindrical  form  and  has  a swelling  at  its  supe- 
rior extremity  called  the  head  of  the  humerus  which  articulates 
with  the  glenoid  cavity  of  the  scapula.  Its  inferior  extremity  is 
enlarged  transversely  and  resembles  a pully  upon  which  moves 
the  fore  arm. 

45.  The  fore-arm  is  formed  by  the  union  of  two  bones  which 
are;  on  the  inner  side,  the  cubitus  or  m/ho,  and- on  the  outside, 
(the  side  on  which  the  thumb  is  placed)  the  radius.  These  bones 
are  joined  to  the  humerus  by  their  superior  extremities  and  to  the 
hand  by  their  inferior  extremities. 

46.  The  hand  in  man  is  divided  into  three  regions ; the  carpus, 
the  metacarpus  and  fingers;  the  carpi/s  or  wrist,  is  composed  of 
eight  small  bones,  ranged  in  two  rows  and  united  to  each  other  by 
fibrous  threads  which  preserve  their  mutual  relations  and  permit 
them  to  move  a little  upon  each  other,  by  aid  of  the  smooth  sur- 
faces by  which  they  are  in  contact. 

47.  The  metacarpus  is  composed  of  five  bones  which  may  be 
regarded  as  the  origin  of  the  fingers.  They  are  placed  parallel, 
one  along  side  of  the  other;  their  superior  extremities  articulate 
with  the  bones  of  the  carpus  and  their  inferior  extremities  with 
■the  fingers. 

48.  The  fingers  are  composed  of  small  bones  articulated  one  at 
the  extremity  of  the  other,  and  called  phalanges.  Except  the 
thumb  which  has  but  two,  each  finger  has  three  of  these  bones. 

49.  The  infeiior  extremities  are  formed  nearly  in  the  same 
manner  as  the  superior ; the  hip  represents  the  shoulder,  the 
thigh  the  arm ; the  leg  the  fore-arm,  and  the  foot  the  hand. 

50.  The  kip  or  haunch  serves  to  support  the  abdominal  mem- 
ber or  lower  extremity,  as  the  shoulder  sustains  the  thoracic 
member.  It  is  formed  on  each  side  by  a very  large,  and  very 
strong  bone,  the  ilium.  These  bones  are  united  together  in  front, 
and  behind  they  articulate  with  the  sacrum,  so  as  to  form  m 
conjunction  with  it  at  the  bottom  of  the  belly,  a sort  of  bony 
belt  called  the  pelvis  or  basin.  In  infancy,  we  find  that  the  ilium 
bone  consists  of  three  separate  portions  one  of  which  resembles 

44.  What  is  the  character  of  the  bone  of  the  arm  t 

45.  How  is  the  fore  arm  formed  ? 

46.  How  is  the  hand  divided  ? 

47.  What  is  the  metacarpus  7 

48.  How  are  the  fingers  composed  7 

49.  How  are  the  inferior  e.xtrcmities  formed  ? 

50.  What  forms  the  hip  ? What  is  the  condition  of  the  pelvis  in  infkncj  » 
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the  scapula  somewhat,  and  is  called  the  iliam  ; the  second, placed 
in  front,  called  the  pubis,  may,  perhaps  compare  with  the  clavi- 
cle,  and  the  third,  situated  below  and  behind,  has  received  the 
name  of  ischium,  and  which  supports  the  whole  weight  of  the 
body  when  seated  ; with  age  these  three  bones  become  solidified 
into  one.  At  the  point  where  they  unite,  we  find  a very  deep, 
circular  cavity  called  the  cott/loid  or  more  commonly  the  aceta- 
bulum, in  which  is  articulated  the  thigh  bone. 

51.  The  pelvis  serves  not  only  to  support  the  lower  extremi- 
ties, but  also  assists  in  sustaining  the  weight  of  tlie  viscera  con- 
tained in  the  abdomen,  and  in  forming  the  parletes  of  this  cavity. 

52.  The  thigh  is  formed  of  a single  bone  called  the  femur. 
This  bone  is  articulated  by  its  superior  extremity  with  the  hip 
bone,  and  by  its  inferior  extremity  with  the  leg. 

53.  The  leg  is  formed  of  two  bones  very  solidly  united  to  each 
other.  The  bone  placed  internally,  very  much  larger  than  the 
other  and  called  tibia  '{irticulates  with  the  femur  by  its  superior 
extremity.  The  bone  which  is  placed  externally  does  not  quite 
reach  to  the  femur,  and  is  only  united  to  the  tibia ; it  is  named 
/ib  ilu.  In  front  of  the  articulation  of  the  leg  with  the  thigh  is 
placed  a ‘■mall  bone  named  rolula  or  patella,  which  is  designed 
to  streuffthen  the  knee  joint. 

54.  The  /'w^  is  divided  into  three  regions;  the  tarsus,  the 
nielatiirs'is  and  tors.  It  differs  from  the  hand  chiefly  in  the 
shortness  of  the  fingers,  that  is,  toes,  their  limited  mobility  and 
by  the  disposition  of  the  tarsus. 

5.5.  The  tarsus  is  constituted  of  the  union  of  se^i  bones,  one 
of  which  alone,  called  the  astragalus,  articulates  with  the  two 
bones  of  the  leg;  another  one  of  these  bones,  called  the  calcis, 
forms  a considerable  projection  beliini  which  constitutes  the 
heel. 

56.  The  metatarsus  is  composed  of  five  bones  which  are  united 
to  the  tarsus  and  to  the  bones  of  the  toes,  and  which  are  ar- 
ranged like  the  bones  of  the  metacarpus. 

57.  Like  the  fingers,  the  toes  are  compo.se, 1 of  phalanges, 
called  first,  second,  and  third  phalanges.  The  great  toe  has  but 
two  phalanges,  each  of  the  others"  has  three.  All  these  little 

.51.  UMiat  are  tli.-  uses  of  the  pelvis  ? 

52.  Wfiat  ninnber  of  bones  is  in  the  thigh  7 

53.  How  many  hones  constitute  the  leg  7 What  are  they  called  ? What  is 
the  patella  7 

54.  How  do  8 the  foot  differ  from  the  hand  7 

.5.5.  What  constitutes  the  tarsus  7 

56.  Of  what  hones  is  the  metatarsus  composed  7 

57.  Of  what  bones  arc  the  toes  composed  7 

9 
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bones  are  joined  to  each  other  by  artiffhlar  surfaces,  the  contact 
and  junction  of  which  are  secured  by  fibrous  ligaments. 

OF  THE  MUSCLES. 

Fig.  40.  58.  All  the  great  motions  of  the  body  are  caused 

by  the  displacement  or  movement  of  some  of  the 
bones  which  form  the  skeleton ; but  these  bones  can- 
not  move  of  themselves,  and  only  change  their  posi- 
tion through  the  action  of  other  organs  attached  to 
them,  which,  by  contracting,  draw  the  bones  after 
them. 

6 59.  These  motor  organs  are  the  muscles.  They 

are  very  numerous  and  constitute  what  is  commonly 
called  flesh,  and  form  nearly  one  half  of  the  total  mass 
of  the  body.  They  are  a species  of  ribbon  or  fleshy 
cords  composed  of  fasciculi  or  bundles  of  fibres  united 
together,  and  which  have  the  property  of  contraction 
or  elongation,  {Fig.  40.)  All  the  muscles  destined  to 
produce  the  great  movements  of  the  body,  are  fixed 
to  the  skeleton  by  their  two  extremities.  It,  therefore, 
follows,  that  when  they  contract  they  displace  those 
bones  which  offer  the  least  resistance,  and  draw  them 
towards  those  which  are  not  moveable,  but  serve  as  points  of  sup- 
port for  moving  the  first.  Now,  in  most  instances,  the  bones  are 
more  moveable  in  proportion  as  they  are  more  distant  from  the 
centre  of  the  body : and  the  muscles  which  are  fixed  between 
two  bones,  ge^rally  act  upon  that  which  is  most  distant,  and  we 
always  find  tl*muscles,  destined  to  move  a bone,  extend  from  it 
towards  the  trunk ; for  example,  the  muscles  which  move  the 
fingers,  occupy  the  palm  of  the  hand,  and  the  fore-arm  ; those 
which  flex  the  fore-arm  upon  the  arm,  occupy  the  arm,  and  those 
which  move  the  arm  on  the  shoulder,  are  placed  upon  the  shoulder, 
{Fig.  40.) 

Under  ordinary  circumstances,  however,  the  muscles  displace 
the  bones  which  serve  tliem  as  points  of  support  When  the  body 
is  suspended  by  the  hands,  and  we  endeavour  to  raise  it,  the 
flexor  muscles  of  the  fore-arm,  not  being  able  to  displace  the  latter, 
approximate  the  arm,  and  thus  draw  the  whole  body  after  it 

Explanation  of  Fi^.  40. — Tlie  nniscles  of  the  superior  extrcmiljr, — d.  the 
deltoid  muscle,  which  e.vlends  from  the  shoulder  to  the  arm,  r>nd  by  contract- 
ing, elevates  the  Litter, — b.  the  biceps  muscle  which  bends  the  arm,—/,  one 
of  the  flexor  muscles  of  the  fingers. 

58.  How  are  the  great  motions  of  the  body  produced  ? 

59.  What  are  muscles  7 
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Fig.  43. 
tl 


60.  When  a muscle  contracts,  it  swells ; its  fibres, 
which  in  a state  of  repose,  were  straight,  fold  in  zig- 
zag, (Figs.  41,  and  42.)  and  their  two  extremities  are 
brought  near  to  each  other,  drawing  also  with  them 
the  parts  to  which  they  are  attached,  but  their  volume 
is  not  augmented. 

61.  The  two  extremities  of  muscles  are 
solidly  fixed  to  the  bones,  and  to  the  other 
parts  which  they  are  designed  to  set  in 

motion,  such  as  the  skin,  through  the  medium  of  white 
cords,  called  tendons,  (Fig.  43.)  or  membranes  of  the 
same  nature,  named  aponeuroses,  or  fascice.  In  con- 
tracting, they  must  necessarily  draw  towards  each  other 
the  two  bones  to  which  the  tendons  or  aponeuroses  are 
attached.  An  example  will  enable  us  better  to  under- 
stand this  mechanism. 

^ If  we  suppose  the  muscle,  m.  (Fig.  44.) 

to  be  attached  to  the  humerus,  and  to 
the  ulna  or  cubitus,  which  articulates 


m\\ 


with 


m 


first,  forming  the  elbow  joint,  by 
moveable  ligaments,  it  is  evident 
that  when  this  muscle  contracts, 
these  bones  will  approach  each  Ji 
other,  as  is  seen  in  Fig.  45.  This 
example  will  give  an  idea  of  all 
the  motions  of  the  skeleton, 

62.  The  number  of  muscles  of  the  human  bodyJ|s  very  con- 
siderable ; they  are  reckoned  at  470  ; in  general,  they  form  about 
the  skeleton  two  layers,  and  are  distinguished  into  superficial 
and  deep  seated. 

63.  The  muscles  which  are  designed  to  move  any  particular 
bone,  are  almost  always  placed  around  that  portion  of  the  skele- 


Explanalion  of  Fig.  41. — A fragment  of  muscle  showing  the  muscular 
fasciculi  (bundles  of  muscular  fibres,)  straight,  and  at  rest. 

Explnnaiion  of  Fig.  42. — The  same  in  a state  of  contraction. 

Explanation  of  Fig.  43. — A muscle  (m.)  with  the  tendons,  (t,t.)  by  which 
it  is  attached  to  the  bones. 

Explanation  of  Fig.  44. — Bone  of  the  arm  (Ji.)  and  the  fore-arm,  (af.) 
with  one  of  the  flexor  muscles  of  the  fore-arm  (m.)  in  a state  of  rest. 

Explanation  of  Fig.  45. — The  same  at  the  moment  gf  contraction. 

60.  What  changes  take  place  by  the  contraction  of  a muscle? 

61.  To  what  parts  are  the  extremities  of  the  muscles  attached  ? What  is 
the  necessary  consequence  of  the  contraction  of  a muscle  ? 

62.  What  is  the  disposition  of  the  muscles?  How  are  they  distinguished  ? 

63.  How  are  the  muscles  situated  in  regard  to  the  parts  they  are  destined 
to  move.? 
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ton  which  is  situated  between  the  bone  to  be  move^l  and  the 
centre  of  the  body ; for  example,  the  muscles  which  move  the 
head  are  situated  on  the  neck  ; those  which  move  the  arm  are  on 
the  shoulder;  those  which  flex  and  extend  the  fore  arm  surround 
the  humerus,  and  those  which  flex  and  extend  the  fingers  are 
placed  upon  the  fore-arm ; the  same  is  true  of  the  muscles  of  the 
lower  extremities. 

64.  The  muscles  are  divided  into  flexors,  extensors,  rotators, 
elevators,  &c.  according  to  the  uses  which  they  subserve. 

65.  The  contraction  of  the  muscles  is  determined  by  the  ac- 
tion of  the  nervous  system,  and  each  muscle  receives  a nerve 
which  is  ramified  in  its  substance. 

66.  This  contraction  is  sometimes  effected  through  the  influ- 
ence of  the  Will  and  sometimes  inde(iendently  of  it. 

67.  The  muscles  whose  action  is  dependent  upon  the  Will  be- 
long to  the  functions  of  relation,  and  those  whose  motions  are 
involuntary  (the  heart  for  example)  belong  to  the  functions  of 
vegetative  life. 

68.  The  strength  or  power  of  a muscle  depends  partly  upon  its 
volume,  and  partly  on  the  manner  of  its  attachment  to  the  bone 
which  it  moves. 

69.  All  things  being  in  other  respects  equal,  the  strongest  mus- 
cles are  the  largest,  and  from  exercise  both  their  volume  and 
strength  are  at  the  same  time  increased. 

70.  In  the  bodies  of  animals,  the  muscles  and  the  bones  are 
generally  placed  unfavourably  for  the  power  of  motion,  but  very 
favourably  f^  rapidity,  as  may  be  easily  demonstrated  by  the 
elementary  fPinciples  of  mechanism. 

71.  The  muscles  not  only  serve  to  enable  us  to  execute  dif- 
ferent motions,  but  they  are  also  equally  necessary  to  maintain 
the  moveable  bones  in  the  positions  proper  to  them,  and  their 
action  determines  the  attitudes. 

For  example,  the  head  by  its  own  weight  has  a tendency  to 
fall  forward,  but  the  contractio.i  of  the  muscles  on  the  back  of  the 
neck  keep  it  erect. 

64.  How  are  the  muscles  divided  ? 

65.  What  determines  the  contraction  of  tlic  muscles  ? 

06.  Is  muscular  contraction  always  the  result  of  the  influence  of  the  will  7 

67.  'fo  what  principal  functions  do  the  muscles  belong? 

68.  Upon  what  does  the  stn-ngili  or  power  of  a muscle  depend  7 

69.  What  is  tlic  effect  of  e.\ercise  upon  the  muscles? 

70.  Whether  are  the  muscles  and  bones  arranged  more  with  a view  to 
power  or  rapidity  ? 

71.  Do  the  muscles  servo  any  other  purpose  than  to  produce  motion  ? 
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OF  TPIE  ATTITUDES. 

72.  The  term  attitude,  is  applied  to  any  position  of  the  body 
that  is  permanent  during  any  considerable  time. 

[In  order  to  explain  the  mechanism  of  the  attitudes  it  will  be 
necessary  to  enter  into  some  of  the  dAails  which  properly  belong 
to  the  study  of  physics. 

73.  All  bodies  when  left  to  themselves,  tend  towards  each 
other,  from  the  influence  of  a general  force  called  attraction,  and 
the  force  with  which  one  body  attracts  another,  is  great  in  pro- 
portion as  its  mass  is  larger  comparatively  than  that  of  the  at- 
tracted body. 

74.  Now,  the  mass  of  the  earth  being  incomparably  larger 
than  that  of  the  animats,  plants,  stones,  and  all  other  objects 
spread  upon  its  surface,  attracts  them  unceasingly,  and  tends  to 
cause  them  to  fall  towards  the  centre  of  the  globe. 

75.  In  order  that  a body  shall  rest  in  the*position  it  occupies, 
it  must  be  sustained  by  something  capable  of  resisting  this  force 
of  attraction,  and  which  does  not  give  way  under  its  weight, 
such  as  the  solid  surface  of  the  earth  itself,  or  an  inflexible  body 
placed  between  it  and  this  surface. 

76.  We  name,  bane  of  support,  the  space  occupied  by  the 
points  by  which  an  object  supports  itself  upon  a resistant  body, 
or  the  space  comprised  between  these  points. 

77.  In  order  that  a solid  body  shall  rest  motionless  or  immova- 
ble, upon  its  base  of  support  and  not  fall,  it  is  not  necessary  that 
all  its  parts  should  be  thus  sustained ; it  is  enough  to%ustain  it  by 
a single  point,  provided  this  point  be  placed  in  such  a manner  that 
if  a part  of  the  mass  fall  towards  the  earth,  another  part  op- 
posite to  it  and  of  equal  weight,  be  elevated  as  much ; the  weight 
of  one  part  counterbalancing  the  other.  Centre  of  gravity  is  the 
name  given  to  the  point  about  which  all  points  of  a body  recipro- 
cally balance  each  other,  and  if  it  be  sustained,  it  is  suflacient  to 
maintain  the  entire  mass  in  place. 

78.  It  follows  then  that  to  prevent  a body  from  falling,  it  is 
sufficient  that  its  base  be  placed  vertically  beneath  its  centre  of 
gravity. 


72.  What  is  meant  by  attitude? 

73.  What  is  attraction? 

74.  Why  do  all  bodies  tend  to  fall  towards  tbe  centre  of  the  globe  ? 

75.  What  condition  is  necessary  that  a body  may  preserve  its  position  7 

76.  What  is  meant  by  base  of  support? 

77.  What  is  meant  by  centre  of  gravity? 

78.  What  is  necessary  to  prevent  a body  from  falling  ? 
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79.  It  is  also  easy  to  understand  that  its  efiuilib^jum  will  be 
more  stable  in  proportion  to  the  extent  of  its  base  ; for  then  its 
centre  of  gravity  may  be  more  displaced,  without  tiie  vertical  line 
which  passes  through  the  centre  of  gravity,  I.)eing  carried  Ijeyond 
the  limits  of  this  base  of  supiwrt. 

The  more  the  centre  of  gravity  is  elevated  above  the  base  of 
support,  the  less  firm  on  tffe  contrary  will  be  the  ermilibrium,  fiw 
a smaller  displacement  from  this  {X)int  will  then  suffice  to  carry 
the  vertical  line,  tliat  descends  from  it,  beyond  the  base  of  support, 
which  soon  causes  the  body  to  fall.] 

The  term  attihnle  is  applied  to  any  position  of  the  body  that  is 
permanent  during  any  considerable  time. 

80.  The  principal  attitudes  of  manure:  lying,  sitting,  and  the 
erect  position  on  his  feet,  or  standing. 

81.  When  a man  is  lying  on  his  back  or  on  his  belly,  all  parts 
of  the  body  rest  upon  the  earth  : he  is  not  then  required  to  con- 
tract any  muscle  to  keep  them  in  place,  and  his  position  unites  in 
the  highest  degree  the  two  conditions  of  equilibrium,  to  wit ; the 
greatest  possible  extent  of  the  base  of  suppott  and  the  proximit)' 
of  the  centre  of  gravity  to  this  base.  Hence  the  attitude  of  re- 
pose is  that  from  which  it  is  most  difficult  to  fall. 

82.  In  the  sitting  position  the  body  rests  upon  the  tuberosities 
of  the  ischium  or  haunch  bones ; the  base  of  support  is  considera- 
ble, since  it  is  represented  by  the  pelvis,  the  extent  of  which  is  in- 
creased by  the  soft  parts  which  cover  it ; this  position  also,  next 
to  lying,  offers  the  greatest  solidity ; but  it  cannot  be  preserved 
without  muscular  action.  When  the  back  is  supported,  the  mus- 
cles of  the  neck  alone  contract  to  preserve  the  head  erect ; but  if 
the  back  is  not  supported  (as  when  seated  on  a stool  or  a bench 
for  example)  then  the  greater  part  of  muscles  on  the  back  of  the 
trunk  contract  to  prevent  it  from  fallingTorward,  and  fatigue  will 
sooner  or  later  result  from  this  permanent  action. 

8-3.  When  man  is  erect,  the  lower  extremities  sustain  the  body 
and  transmit  to  the  earth  the  weight  which  they  support.  Con- 
sequently these  limbs  must  not  bend  under  the  load,  and  must  be 
kept  straight  by  the  contraction  of  their  extensor  muscles. 

84.  In  this  position  the  centre  of  gravity  of  the  whole  body 
lies  in  the  cavity  of  the  pelvis,  and  the  base  of  supjwrt  is  circum- 

79.  why  is  a body  firm  in  proportion  to  the  extent  of  its  base  ^ 

80.  What  are  the  principal  attitudes  of  man? 

81.  What  position  or  attitude  is  preserved  without  muscular  exertion? 

82.  Wliat  muscles  are  exerted  to  preserve  the  sitting  position  T 

S3.  What  supports  the  body  when  man  is  erect  ? 

81.  Where  is  the  centre  of  gravity  in  the  erect  position?  Where  is  llie 
base  of  support  in  the  erect  position  ? 
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scribed  by  the  space  comprised  between  the  two  feet.  Here  a 
slight  force  is  sufficient  to  destroy  the  equilibrium,  and  it  is  only 
by  enlarging  the  base  of  support  in  one  direction  more  than  in 
another  that  a fall  can  be  prevented. 

The  movements  by  which  we  regain  the  perpendicular  in  the 
base  of  support  are  in  a measure  rmtomatic.  Thus,  to  resist  a 
force  tending  to  makq  us  fall  forward  the  foot  is  rapidly  advanced  : 
if  the  body  leans  to  the  left  we  suddenly  extend  the  right  arm  to 
re-establish  the  equilibrium,  if  a force  tends  to  throw  us  backward, 
we  put  a foot  behind  and  throw  the  body  in  advance.  The  man 
who  has  a large  belly  and  the  man  bearing  a heavy  load  upon 
his  shoulders  are  both  obliged  to  assume  attitudes  that  change  the 
position  of  the  centre  of  gravity.  The  first  carries  the  body  back- 
wards in  order  that  the  vertical  line  passing  through  this  point 
may  also  fall  between  the  two  feet,  and  for  the  same  reason,  the 
second  bends  the  body  forward.  A woman  who  carries  an  infant 
upon  her  right  arm  inclines  the  body  to  the  left  side:  thus,  we 
are  constantlyresorting  to  mechanics,  even  without  possessing  the 
most  elementary  notions  of  the  science,  and  the  most  certain 
causes  of  our  preservation  are  found  in  the  continual  application 
of  physical  laws,  of  which  our  reason  has  not  the  knowledge. 

When  an  animal  rests  upon  its  four  members  at  the  same  time, 
his  standing  is  more  firm,  more  solid  and  less  fatiguing:  for  the 
base  of  support  is  then  very  large.  Then,  without  inconvenience 
the  feet  may  be  much  smaller  than  in  the  bipeds  and  consequently 
lighter. 

OF  LOCOMOTION. 

85.  The  objects  of  the  motions  which  we  perform  is  either  to 
change  the  position  of  certain  parts  of  the  body,  or  to  transport 
us  from  one  place  to  another. 

86  The  faculty  of  changing  place  is  called  locomotion. 

87.  The  movements  of  progression  by  the  help  of  which  man 
and  animals  change  place,  are  produced  by  certain  parts  of  the 
body  which  being  flexed,  rest  upon  a resisting  object,  and  being 
again  immediately  extended,  push  forward  the  rest  of  the  body. 

88.  In  man  the  organs  of  locomotion  are  the  abdominal  mem- 
bers, or  lower  extremities;  in  quadrupeds  the  thoracic  as  well 
as  the  abdominal  members ; and  in  birds  that  fly,  the  wings. 

89.  In  wallciiig,  the  body  of  man  is  moved  alternately  by  one 

85.  What  is  the  object  of  the  motions  which  we  perform  ? 

86.  What  is  meant  by  locomotion? 

87.  Mow  is  progression  effected? 

88  What  are  the  organs  of  locomotion  ? 

by  How  is  walking  distinguished  from  running  and  leaping  ? 
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of  the  feet  and  sustained  by  the  other,  without  his  ever  ceasing 
completely  to  rest  on  the  ground.  This  last  circumstance  dis- 
tinguishes  walking  from  leaping  and  running,  movements  in 
which  the  body  quits  the  earth  for  a moment  and  launches  into 
the  air. 

90.  In  walking,  one  qf  the  feet  is  carried  forward,  while  the 
other  is  extended  on  the  leg,  and  as  this  last  member  is  supported 
on  the  ground,  its  elongation  displaces  the  pelvis  and  throws  the 
whole  body  forward.  When  the  foot  which  was  advanced  alights 
upon  the  ground,  the  pelvis  turns  on  the  femur  of  that  side,  and 
the  leg  which  was  at  rest  behind,  is  flexed  and  carried  front  of  the 
other,  touches  the  earth  and  in  its  turn  serves  to  sustain  the  body, 
while  the  other  limb  by  being  extended  gives  a new  impulse  to 
tl>e  pelvis.  By  the  aid  of  these  alternate  movements  of  flexion 
and  extension  each  limb  in  turn  bears  the  weight  of  the  body,  as 
it  would  do  when  standing  on  one  foot,  and  at  each  step  the 
centre  of  gravity  of  the  whole  mass  of  the  body  is  pushed  for- 
ward. 

Security  in  walking  is  always  in  a direct  ratio  to  the  degree  of 
separation  of  the  feet,  and  in  an  inverse  ratio  to  the  mobility  of 
the  surface  that  supports  us.  It  is  only  at  the  end  of  a certain 
time  that  sailors  walk  securely  upon  the  deck.  When  they  have 
once  “ got  their  sea  legs  ” it  is  very  easy  to  recognise  them  on 
shore  from  the  habit  which  they  have  of  considerably  separating 
the  feet  in  walking. 

91.  Leaping  or  jumping  is  a movement  by  which  a man  pro- 
jects himself  into  the  air  and  again  falls  to  the  ground  as  sooii  as 
the  effect  of  the  impulsion  is  lost. 

92.  The  mechanism  of  the  leap  consists  entirely  in  the  previous 
flexion  of  the  joints  and  their  sudden  extension.  When  a jumper 
wishes  to  spring,  he  shortens  himself  by  folding  himself  up  as  it 
were  upon  himself;  the  leg  is  flexed  forward  on  the  foot,  the 
thigh  is  also  flexed  back  on  the  leg,  and  the  trunk  with  the 
pelvis  are  flexed  forward  on  the  thigh ; and,  when  one  wishes  to 
spring  with  all  his  strength,  the  trunk  is  flexed  upon  itself  like  a 
spring.  In  these  preliminaries  of  the  leap,  the  lower  extremities 
and  the  body  describe  a series  of  zigzags.  At  the  moment  of 
the  leap  all  the  articulations  are  extended  at  the  same  instant  and 
raise  the  body  with  such  rapidity  that  it  leaps  into  the  air  like  an 
elastic  rod  that  had  been  bent  to  the  ground,  and  then  suddenly 
abandoned  to  its  elasticity  or  spring. 

90.  What  is  the  mechanism  of  walking  7 

91.  What  is  leaping  7 * 

92.  What  is  the  mechanism  of  a leap? 
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93.  It  is  easy  to  perceive  that  the  parts  which  act  most  in  the 
leap  are  the  lejrs : indeed,  it  is  upon  them  that  the  weight  to  be 
raised  is  most  considerable.  The  facility  and  rapidity  of  the  leap 
are  always  in  direct  ratio  to  the  energy  of  the  muscles,  which 
determine  the  extension  of  the  legs.  It  is  observed  that  the  most 
vigorous  dancers  and  even  great  walkprs  have  the  calf  strongly 
developed ; indeed  this  part  is  formed  of  the  muscles  which  effect 
the  exten.sion  of  the  leg  upon  the  foot. 

94.  Running  partakes  both  of  walking  and  leaping.  There  is 
always  a moment  in  running  when  the  body  is  suspended  in  the 
air,  a circumstance  which  distinguishes  it  from  rapid  walking  in 
which  the  foot  that  rests  behind  does  not  leave  the  ground  until 
the  forward  one  again  touches  it. 

95.  Swimming  and  flying  are  movements  analogous  to  those 
of  leaping,  but  which  take  place  in  water  or  in  the  air,  fluids 
whose  resistance  to  a certain  extent,  takes  the  place  of  that  of 
the  ground  in  the  act  of  leaping. 

96.  When  an  animal  is  destined  to  live  in  water  and  to  swim, 
its  members  have  a diflerent  form  from  that  of  those  animals 
which  are  organized  for  walking  only.  The  limbs  are  theh  short 
and  constitute  a species  of  paddles  or  oars  called  fins.  When 
the  animal  is  designed  to  elevate  himself  in  the  atmosphere,  the 
thoracic  members  on  the  contrary  are  very  much  expanded  and 
are  so  arranged  on  each  side  of  the  body  as  to  form  a kind  of 
moveable  sail  or  fan,  fit  to  strike  the  air  with  force. 

In  one  of  the  following  lessons,  when  we  consider  the  mam- 
malia and  birds,  we  shali  recur  to  the  study  of  these  organs,  and 
we  shall  see  how  the  same  members  may  constitute  in  different 
animals,  the  instruments  of  prehension,  of  walking,  of  natation, 
or  of  flight. 

We  here  conclude  what  we  proposed  to  say  generally,  on  the 
manner  in  which  the  principal  phenomena  of  animal  life  are  per- 
formed, and  on  the  organs  which  serve  as  instruments  for  the 
exereise  of  the  faculties  with  which  animals  are  endowed. 

We  shall  next  proceed  to  study  each  of  these  animals  in  par- 
ticular, and  see  in  what  way  they  differ  from  each  other 

END  OF  ANATOMY  AND  PHYSIOLOGY. 


93.  What  is  remarkable  in  the  legs  of  great  dancers  and  walkers? 

94.  What  is  the  mechanism  of  running  i 

95.  What  are  swimming  and  flying? 

96.  What  is  the  character  of  those  animals  which  are  destined  to  live  m 
water?  What  is  the  character  of  the  limbs  of  those  animals  destined  to 
elevate  themselves  in  the  air  ? 
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Abdomen. — From  the  Latin,  abdcre,< 
to  conceal ; the  belly.  The  chief  j 
viscera  contained  in  the  abdomen,! 
are  the  stomach,  intestines,  liver,] 
&c.  &c.  1 

Absorption. — From  the  Latin,  ahsor-' 
6ere,  to  suck  up.  The  function  of| 
absorbent  vessel.--,  by  virtue  of  which 
they  take  up  substanees  from  with- 
out or  within  the  body. 

Acet.vbuliim. — From  the  Latin,  ace- 
turn,  vinegar.  From  its  resem- 
blance to  the  ancient  Greek  vinegar 
ve-sel,  called  oxybaphon.  (See  Coty- ; 
loid.) 

Acoustic. — I rom  the  Greek,  akoud,  I 
listen.  Relating  to  sounds. 

Acromion. — From  the  Greek,  akros, 
extreme,  and  ornos,  the  shoulder, 
'i'he  superior  prominence  of  the 
scapula,  that  joins  to  the  clavicle, 
forming  the  bony  point  of  the 
shoulder. 

Adult. — One  arrived  at  maturity — 
full  grown. 

Aliment. — From  the  Latin,  alimen- 
turn,  which  is  formed  from  clere,  '• 
to  nourish.  Any  substance,  which, ; 
if  introduced  into  the  system,  is 
capable  of  nourishing  it,  and  re-; 
pairing  its  losses.  Fond. 

Alveolus. — Latin.  The  hole  in  which ; 
a tooth  is  placed. 

Alveoi.i. — Plural  of  alveolus.  Sock-| 
ets  of  the  teeth.  | 

Anatomy. — From  the  Greek,  ana, | 
through,  and  temno,  I cut;  thedcs-| 
cription  of  the  structure  of  ani-  i 
mals.  The  word  anatomy  properly  ! 
signifies  dissection ; but  it  has  been  | 
appropriated  to  the  study  and  know- 1 
ledge  of  the  number,  shape,  situa- 1 


tion,  structure,  and  connexion,  in 
a word,  of  all  the  apparent  proper- 
ties of  organ! -ed  matter,  whether 
animal  or  vegetable. 

A.NATOMicAr- — Relating  or  belonging 
to  anatomy. 

Analogous. — From  the  Greek,  ana, 
between,  and  logos,  reason.  Hav- 
ing some  resemblance  or  relation 
though  dificring  in  essential  par- 
ticulars. Similar. 

Analysis. — From  the  Greek,  analuo, 
I dissolve.  The  separation  of  bodies 
into  their  component  part--. 

Anfractuosity. — From  the  Latin,  on- 
/rnctus,  the  bending  or  winding  of 
a way  in  or  out.  A groove  or  fur- 
row— used  in  anatomy  to  signify 
sinuous  depressions,  of  greater  or 
less  depth,  like  those  that  separate 
the  convolutions  of  the  brain. 

Animal. — From  the  Lalin,anima/ts — 
a name  given  to  every  animated  be- 
ing provided  with  digestive  organs. 

Animalcule. — From  the  Latin  ani~ 
malculum — a diminutive  animal. 

Animalcui.a. — Plural  of  animalcu- 
lum — animals  that  are  only  per- 
ceptible by  means  of  the  micro- 
scope. 

Annklides. — A class  of  animals  with- 
out verlebr®. 

Anus. — Latin.  The  fundament — the 
inferior  opening  of  the  bowels. 

Aorta. — From  the  Greek,  aorie,  a 
vessel.  The  great  artery  which 
arises  from  tlie  left  ventricle  of  the 
heart,  and  conveys  tlic  blood  to  all 
parts  of  the  body. 

Aortic. — Relating  to  the  aorta. 

Aponeuroses. — From  the  Greek,  epo, 
from,  and  neuron,  a nerve.  (The  an- 
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cienls  called  every  white  pan  neu- 
ron.) Membranous  expansions  of 
muscles  and  tendons  are  so  called. 
Apophysis. — From  the  Greek,  apo, 
from,  and  pAud,  I rise.  An  emi- 
nence or  process  of  bone. 
Apparatus. — Latin,  ad,  for,  and  par- 
are  to  prepare  ; a collection  of  in-  j 
strutnenis  or  organs  for  any  opera- 
tion whatever.  An  assecnblage  of( 
organs.  | 

Appe.noi.x. — Latin,  ad,  to,  and  penderej 
to  hang  ; something  added.  Atiy  | 
part  that  adheres  to  an  organ,  or! 
is  continuous  with  it.  j 

Ar.aciinii»es. — From  the  Greek,  ara-j 
knc,  a spider.  Insects  of  the  genus  i 
of  spiders.  j 

Arachnoid. — From  the  Greek,  oraAne,! 
a spider’s  web,  and  eidos,  resem- ! 
blance.  A thin,  transparent  mem- j 
brane,  which  covers  the  brain.  i 
Artery. — From  the  Greek,  arteria,\ 
formed  aixor.ling  to  some,  from  acr, ! 
air,  and  tei  fin,  to  preserve,  because  f 
it  was  anciently  believed  that  Ihes 
aiteries  were  filled  with  air,  like! 
the  windpipe.  '1  he  vessels  which  i 
convey  blood  from  the  heart  to  all! 
parts  of  the  body,  are  called  arteries. ! 
Arteriai.. — BeluriVing  or  relating  to! 

an  artery.  ! 

Articulate. — From  the  Latin,  arti-’ 
cuius,  which  is  the  diminutive  of 
artus,  a limb,  which  is  derived  from^ 
the  Greek,  ort/iron,  a joint.  To  join! 
or  joint.  To  form  words,  to  utter.! 
Articulation. — A joint.  ! 

Asphy.xia. — I’rom  the  Greek,  a,  pri-! 
vative.  and  sphuxis,  pulse.  Sus-! 
pended  animation.  1 

Asphyxiate. — lii  a state  of  suspended! 

anim  iti'  n.  ? 

Astragalus. — Name  of  the  bone  of? 
the  fii-it  wlii  h articulates  with  the! 
tibia  in  the  ankle  joint.  ! 

A.stkono.my. — From  the  Greek. as/ron,' 
a -tar,  and  n :mns,  law.  The  natii.j 
ral  history  of  the  heavcniv  bod  es.  ! 
At.mospiiere. — From  the  Greek,  al.\ 
mos,  vapor,  and  sphaira,  a sphere! 
or  globe.  The  air  which  suriounds! 
the  earth.  ! 


Auditorius. — Latin.  Belonging  or 

relating  to  the  sense  of  hearing. 

Auricle. — From  the  Latin,  auricula, 
which  is  the  diminutive  of  auris, 
an  ear.  The  two  auricles  of  the 
heart,  derive  the  name  from  their 
resemblance  to  ears. 

Auriculo- ventricular. — Relating  or 
belonging  both  to  an  auricle  and 
ventricle. 

Automatic. — From  the  Greek,  auto- 
mutus,  self-moved,  spontaneous, 
which  is  formed  from  autos,  him- 
self, and  mao,  I desire.  Automatic 
movements,  are  those  which  depend 
on  the  structure  of  the  body,  and 
are  independent  of  the  will,  such 
as  that  of  rc.spiralion,  the  circula- 
tion of  the  blood,  &.c. 

Axillary. — From  the  Latin,  axilla, 
the  arm  pit.  Belonging  or  relating 
to  the  arm-pit 

Azote. — From  the  Greek, n,  privative, 
and  zoe,  life — without  life;  because 
azote  will  neither  support  animal 
life,  nor  combustion.  A gas  which 
is  unfit /or  respiration.  It  is  one 
of  the  component  parts  of  ihe  at- 
niosphere.  It  is  also  called  nitrogen. 

Bile. — A yellow,  greenish,  viscid,  bit- 
ter, nauseous  fluid,  secreted  by  the 
liver,  to  aid  in  the  pioccss  of  diges- 
tion. The  gall. 

Bolus. — Latin.  A mass,  lump,  or 

mouthful.  A ball. 

Botany. — From  the  Greek,  hotane,  a 
plant.  I'hc  natural  history  of  plants. 

Brachial. — From  theLatin  hrar.hium, 
an  arm.  Belonging  or  relating  to 
the  arm. 

Branchle.  — Latin.  It  is  derived 
fri'in  the  Greek,  hragrhos,  the  thro  it. 
The  gills  of  fi  he.s.  They  me  the 
respiratory  organ.s  of  fishes,  and 
are  very  dillcrenl  from  lungs,  both 
i.i  their  form  and  stru  tore. 

Bronchi.e. — Fioin  th  ■ (Ircck,  brog- 
ih  >s,  th  thro  it.  The  two  brunches 
of  the  wind-pipe  which  convey  air 
to  the  lungs. 

Cai.cis. — Latin.  Genitive  of  calx, 
the  heel. 

Camera. — I.atin.  A chamber. 
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Canink. — From  the  Litin,  taint,  a 
do(j.  Tiie  name  of  C'-rtain  ticih. 

Capim.ary. — From  the  Latin, ra/>i/Zo*, 
hair,  llaii-hkc,  sm.ill.  Th>:  cu//i7- 
lary  vessels  are  the  extremely  min- 
ute lerinin  itions  of  tlie  arteries  and 
coiiimeiicing'  brandies  of  the  veins. 

Capsules,  ( Dental,  ) — Menibrnnoijs 
|)ouches  ill  which  the  teeth  are 
formed. 

CARDiA. — From  the  Greek,  tardia,  tlie 
henrl.  The  left  o|)inin^  of  the 
slom.Tch,  where  the  oesophagus  en. 
ters  it. 

Carotid.— The  great  arteries  of  the 
neck,  which  convey  blood  to  the 
head,  are  so  called. 

Carpus. — From  the  Greek,  hirpos,  the 
wrist.  The  part  between  the  fore- 
arm and  hiM'id. 

Cartilaue. — Gris  le.  A solid  part  of; 
the  animal  body  of  mediu  n consis- 
tence b.  twccn  hone  and  liganicnt. 

Caudai. — From  tlie  Latin,  cauda,  a 
tail.  B longingor  lelatiiiiftothe  t it. 

Cava. — L.tin.  Hollow.  Vtva  cava, 
the  hollow  or  deep  sealed  viin.  A 
name  given  to  the  two  great  Vt  ins 
of  the  body,  which  meet  at  the 
right  nurie'e  of  th  • heart. 

Cerf.pellum — The  diminutive  i.f  cer- 
ehriim.  The  little,  hrain.  The  in- 
ferior  portion  of  the  brain  contained 
in  tt'e  cranium. 

Cerebro-spinal. — Belonging  or  rela- 
ting to  both  the  cerebrum  and  .spine. 

Ci;rebru.m  — The  hrain.  The  term  is 
sometii;  es  applied  to  the  whole  Con- 
tents of  the  cranium  ; at  others,  to 
the  upiitr  portion;  the  po  te  ior 
and  infei  ior  being  called  cerebellum. 

Cervical — From  the  Latin,  cervix, 
the  neck.  Belonging  or  relating  to 
the  neck. 

CiioRoin. — Fiom  the  Greek,  c^'orion, 
(the  skin,)  and  eidos,  resemhlaiice. 
The  name  of  several  vascular, mem- 
branes. A thin  mcmbrariC  of  a very 
dark  colour,  which  lines  the  sclero- 
tica internally. 

CiioROi  bes. — Choroid. 

CiiVLE. — From  the  Greek,  chulos, 
nutritious  Juice.  A nutritive  fluid 


of  a whitish  app<  sraiice,  which  is 
extracted  from  fixad  by  the  actioo 
of  the  digestive  organs. 

CiiYLi. — Latin.  Of  Chyle. 

Ciivi.iFicATio.v  — From  I!  c Latin,  cAy- 
las,  chyle,  and  fneere,  io  n.ake. 
Tlie  formation  of  chyle  by  the  di- 
gestive proces-s  6. 

Chyme — Fio.n  the  Greek,  chamot, 
juice.  A kind  of  grayish  pulp, 
formed  from  the  fxid  atter  it  has 
bec-n  for  some  time  in  the  sbimach. 

CiivMiFiCATios.  — From  the  G eek, 
c/iuiMis,  juice,  and  the  Latin  fa-.ere, 
to  make.  Th  formation  of  chyme. 

Cilia. — Latin.  'I'l  e eyc-l:shes. 

Clavicle — From  the  Latin,  clavit,  a 
key.  Th.- collar  bone. 

CoccvGiA.v. — Relating  to  the  coccyx, 
which  is  an  a-^seiiiblage  of  small 
bones  .appended  to  the  sacrum  : if 
prolonged,  it  would  constitute  a 
tail. 

Cochlea. — Latin.  A snail-shell  The 
name  of  one  of  tl  e three  e-avities 
which  form  ihc  labyrinth  of  the  ear. 

CcELiAc. — The  name  of  <.ne  of  Uie 
arterie.s  of  the  abdomen. 

Concha. — The  Inflow  part  of  the  car- 
tilage of  the  e.xtcrnal  car. 

Condyle. — From  the  Greek  tondulot, 
a knot,  an  eminence,  a bump.  A 
small  round  emim-nce  of  bone  en- 
tering into  the  coinpt>sition  of  an 
articulation. 

Co.NJUNcriVA. — Latin.  Formed  from 
con,  wit  , andy'i; ng-rrr,  to  join.  The 
mucous  I'.ienib  aiie  which  covirs 
the  anterior  surface  of  the  ball  of 
the  eye,  and  unites  it  to  the  lids. 

C0R1U.M. — The  skin. 

Cornea. — One  of  llie  coats  of  the  eye, 
so  cdled,  because  it  lias  some  re- 
semblance to  horn.  It  lorms about 
one  fifth  of  the  anterior  part  of  the 
eye. 

Cotyloid.- -From  the  Greek,  kotule, 
a drinking  cup,  and  tidos,  resem- 
blance. The  name  of  a henii-ptre- 
ricul  cavity  in  a bone  of  the  pelvis, 
which  receives  the  head  of  the 
thigh  bone,  nirmiiig  the  hip  joint 
It  is  also  called  the  acetabulum. 
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Cranium. — From  the  Greek,  kranon, 
head.  Tlie  skull. 

Crustacea. — From  the  Latin,  crusta, 
a cru-it.  A clus.r  of  animals  whose 
bodies  are  inelosed  in  a covering, 
like  the  crab. 

CrniTAi- — Rclatiiig  to  the  eubilos. 

Cubitus. — Lulio.  One  of  the  bones 
of  the  fort-arm,  which  is  al.-.o  called 
ulna. 

Deciduous. — From  the  Latin,  caderr, 
to  fall.  F.  IHiig,  that  wliich  falls 
off — not  ptrma  eiit. 

Deglutition. — From  the  Ija'in  deg'u- 
tire,  to  swallow.  The  act  by  wliich 
substances  i.rc  passed  from  the 
iiiouth  into  the  slumath,  through 
the  pharynx  an  I oe;0|  hagus. 

Der.ma. — (irtek.  Toe  skin. 

Diaphanous — From  the  Greek,  dio, 
through,  i.n  i phainein,  to  shine. 
Permittinir  the  pa-s.ige  of  light. 

Diaphragm.— From  the  G eek,  dia- 
plira'jm’i,  a p rtition.  The  fleshy 
or  mu-eular  pirtition,  betw  en  the 
c.iv  ty  of  the  chest  and  cavity  of 
the  iihd  men. 

Diastole. — From  the  Greek,  dias- 
telld,  1 open,  I dilate.  The  dilatation 
of  the  he.iri  and  arteries  when  the 
blood  enters  their  cavities. 

Dorsal. — From  the  Latin,  dorsum, 
the  back.  Belonjin'r  or  rclatinii  to 

tat  e>  o o 

the  back 

Dura. — I.atin.  Hard.  Dura  mater  iso. 
dense  me  nbrane,  which  covers  tin 
br.iiii.lying  between  ii  and  the  skull. 

E.nckpiui.ov. — From  the  Greek,  eg, 
in,  and  kephale,  head.  The  brain 
a id  spinal  marrow. 

Epider.mis. — From  the  Greek,  epi, 
upon,  and  derma,  skin.  'I’he  ex- 
ternal covering  of  the  derma.  The 
cuticle  or  scarf-skin. 

Epiglottis — From  the  Greek,  epi, 
upon,  and  gloHis,  the  glottis  A 
species  of  cartilaginous  valve,  situ- 
ale  at  the  upper  part  of  the  larynx, 
behind  the  base  of  the  tongue.  It 
closes  at  the  moment  of  swallowing, 
and  thus  assists  in  preventing  the 
passage  of  alimentary  substances 
into  the  air  tubes. 

10 


Ethmoid. — From  the  Greek,  ethmos, 
a sieve,  and  eidos,  resemblance. 
The  ethmoid  bone,  so  called  because 
its  upper  plate  is  pierced  by  a con- 
siderable number  of  holes,  is  siluate 
at  the  base  of  the  cranium  betwixt 
the  orbits. 

Excretion. — From  the  Latin,  excer- 
nere,  to  separate.  The  separation 
or  throwing  off  of  ih.ise  matters 
from  the  body  of  an  animal  which 
are  supposed  to  be  useless,  as  per- 
spiration, iStc.  The  matters  thrown 
off  from  ihe  body  as  useless,  are 
ti  rmed  excretions. 

Excueturv. — .\n  excretory  vessel,  or 
duct,  is  one  which  transmits  the 
fluid  secieted  by  a gland,  i ithor  ex- 
ternally or  into  the  rese  voirs,  in 
which  it  has  to  be  dep. .sited.  Ex- 
cretory organ  means  any  organ 
charged  with  the  office  of  excre- 
ting  : thus,  the  skin  is  said  to  be  an 
excretory  organ,  because  through 
it  the  perspiration  or  sweat  is  ex- 
creted. 

Exiiaijvtion. — From  the  Latin,  ex. 
halure.  to  throw  out,  to  exhale— 
That  which  exhales  from  any  body. 
A function,  by  the  virtue  of  which 
certain  fluids  obtained  from  the 
blood  are  spread,  in  the  form  of 
dew,  oil  the  surface  of  membranes, 
fillier  for  the  sake  of  being  thrown 
out  of  the  body,  or  to  serve  for  cer- 
tain piirpO'Cs.  The  sweat  iian  ex- 
ample of  an  exhalation  as  well  as 
of  an  excretion. 

Extend. — To  straighten;  to  stretch 
out.  When  a limb  is  straightened 
it  is  said  to  be  extended. 

Extensor. — A muscle  whose  office 
it  is  to  extend  certain  parts. 

External. — Outside.  It  is  used  in 
relation  to  the  midd'e  line  of  the 
body;  for  cxariiplu,  the  little  toe  is 
external,  and  the  big  toe  internal ; 
the  corner  of  the  eye  next  to  the 
nose,  is  the  internal  corner,  and  the 
other  the  external  corner  of  the  eye. 

E.xternus. — Latin.  External. 

E.\tremities — The  limbs;  the  legs 
and  arms. 
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Fascia. — Latin.  Formed  from  fag. 

eis,  a bundle.  The  aponeurotic  ex- 
pansions of  muscles  which  bind 
parts  together,  are  so  termed. 

Fasci.e. — Plural  of  fascia. 

Fauces.  — Latin.  The  swallow  or 
gorge. 

Fauciu.h. — Latin.  (The  genitive  case, 
plural  of /oiia;.  (Ste  Isthmus.) 

Femoral. — Relating  to  the  femur. 

Femur. — Latin.  The  thigh-bone. 

Fenestra. — Latin.  A window, — an 
opening  or  hole. 

Fibre. — An  organic  filament,  of  a 
solid  consistence,  and  more  or  less 
extensibli',  which  enters  into  the 
composition  of  every  animal  and 
vegetable  texture. 

Fibril,  f ^ Brnnll  fibre. 

riBRILLA.  ( 

Fibrous. — Composed  of  fibres.  Be- 
longing or  relaling  to  fibre. 

Fibula. — Latin.  A clasp,  a brace. 
The  name  -of  the  long,  small  bone, 
situate  at  the  outer  pirt  of  the  leg: 
it  assists  mater  ally  in  holding  the 
foot  in  ils  proper  position. 

Filame.nt. — From  the  Latin, yiiamen- 
tujn,  which  is  the  diniinulive  of' 
Jilum,a  thread.  Avery  snial'  fibre 
— a fibril. 

Fissure. — From  tlie  Latin,  ,/issiira, 
which  is  formed  from  Jindere,  to 
cleave.  A long  narrow  cleft  or 
opening. 

Fle.k. — To  bend. 

Flexion. — The  stale  of  being  bent. 

Flexor. — A muscle  whose  office  it  is 
to  bend  certain  pirts 

Follicle. — From  the  Latin,  follis,  a 
bag.  A diminutive  glandular  sac, 
or  bag. 

For.i.men. — Latin.  A hole. 

Foramena. — I.atin.  (P.ural  of  foia- 
mcn.) — Holes. 

Fossa. — Latin.  From  fodio,  T dig. 
A cavity  of  greater  or  less  depth, 
the  entrance  to  which  is  always 
larger  than  the  base.  The  nnsnl 
fngga:,  are  two  large  irregular  cavi- 
ties, situate  between  the  orbits  be- 
low the  cranium  and  behind  the 
nose.  The  nostrils. 


Function. — From  tl.c  L.lin,  furgor, 

I act,  I pcrfirtn.  The  action  of 
an  organ  or  set  of  orgai  *.  We 
see,  for  example,  by  the  funrtion  of 
the  eye,  and  the  function  or  acUoa 
of  the  ear  cnable.s  os  to  heat. 

Ganglion. — From  th.e  GreeV,  gagg. 
lion,  a knot.  Ntrvoiis  ganglu  nt 
are  enlargements  or  knots  m the 
courre  of  a nerve. 

Ganglionic. — Consii-ting  of  gangli-  n*. 
Relating  to  ganglions. 

Gas. — Any  substance  or  fluid  which 
is  permanently  aeriform  under  lb; 
ordinary  conditions  of  the  aln.os- 

; phere. 

•Gastric. — From  tlie  Greek,  gagUr, 

; the  stomach.  Bc'onging  or  leL- 

I ting  to  the  stomach. 

[Genus. — Latin.  A kindred,  br  ed, 
race,  stock,  lineage,  or  family. 

Genera. — Plural  of  genus. 

Generic. — Belonging  or  relating  to 
genus. 

Geology. — From  the  Greek,  g',  the 
earth,  and  logo^,  a discourse. 
description  of  the  structure  of  the 
earth. 

Gi.KNoin. — From  the  Greek,  gltne, 
the  pupil,  and  cidog,  rcsembhin  e. 
Any  shallow  articul  ir  cavity,  wl  ich 
rrccives  the  head  of  a bone. 

Globule. — From  the  Latin,  globulus, 
a small  globe. 

Glottis. — A small  oblong  apcrtuic, 
situate  at  the  upper  put  of  the 
larynx. 

Hemisphere — From  tl.eGreckrmisuA, 
half,  and  sphuira,  sphere  o-  glob**. 
Oi.e  half  of  a sphere  or  gl..l>e,  or 
g'obular  body  ; ihe  brain  is  diviikd 
into  two  hciiiisphcrcs. 

Humerus. — The  hone  of  the  arm, 
which  is  situa'e  between  tlie  sh.;ul- 
der  joint  and  the  elbr>w. 

Iliac — From  the  Latin,  ilia,  th: 
flank.  Rela'ing  or  iHlongiug  tj 
ti  c flank  or  ilium. 

Ii.tu.M. — I'he  haunch  bone. 

Incisor. — From  the  Latin,  incido,  I 
cut.  The  teeth  which  occupy  tha 
anterior  part  of  the  upper  and  1 .wcr 
jaws,  arc  called  incisors,  or  incisor 
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teeth,  because  they  are  used  for 
cutting  the  food  in  the  manner  of 
cutting  in-truinents. 

Insect. — From  the  Latin,  insectum, 
which  is  formed  from  secure  to  cut. 
The  generic  nacne  of  small  animals  j 
whose  body  is,  as  it  were,  divided  ) 
or  cut  into  several  parts ; as  the  ? 
cliest  and  belly.  Insects  have  s 
' neither  a circuhting  apparatus, nor  i 
vertebrE  ; but  they  posses.s  an  ap-  ( 
pa  atus  for  breathing,  have  jointed! 
extremities,  and  generally  have 
wings.  j 

I.NTERcosTAL. — From  the  Latin,  inter,  j 
between,  and  costa,  a rib.  That  | 
which  is  situate  between  the  ribs. 
Internal. — See  E.xternal. 
Intussusceftjo.n. — From  the  Latin, 
inlns,  within,  and  siiscipio,  I re 
ceive.  The  mode  of  increase  pecu- 
liar to  organised  bodies,  < 

IscHiATic. — From  the  Greek,  ischion,  ] 
the  haunch.  An  epithet  applied  to  i 
parts  connected  with  the  haunch. 
Ischium. — The  hip  bone— tlio  seat 
bone. 

Isthmus. — Latin.  Formed  from  tlic 
Greek,  isthmos,  a narrow  tongue  of 
land,  joining  a peninsula  to  a con- 
tinent. Anatomists  have  given  the 
name  isthmus  fauciuin,  isthmus  of! 
the  fauces,  to  the  strait  or  passage  , 
between  the  mouth  and  pharynx.  } 
Ju.XTAPosiTioN. — From  the  Latin, yux-^ 
ta,  near  to,  and  ponere,  to  place. ! 
The  mode  of  increase,  proper  to  ? 
minerals,  which  is  by  the  succcs-i 
sive  addition  of  new  matter  on  the  5 
outside  of  that  which  already  ex-; 
isted.  It  is  opposed  to  inlussus- ! 
ception.  ; 

La  BYRiNTii. — F rom  the  Latin,  lah/rin-  i 
thus,  which  is  formed  from  the  Greek  j 
lahurinthos,  a place  full  of  turnings,! 
the  exit  of  which  is  not  easily  dis-  i 
cover.ible.  Anatomists  have  given! 
this  name  to  the  agg’-egate  of  p.irts,  j 
constituting  the  internal  ear.  j 
Lachrymal, — From  the  Latin,  lacry- j 
ma,  a tear.  Relating  to  the  tears. 
Laciirymalia. — Latin,  Belonging  or  j 
relating  to  the  tears.  j 


Lamina. — Latin.  A plate,  or  thin 
piece  of  metal  or  bone. 

Laminae. — l.atin.  Plural  of  Lamina. 

Larynx. — From  the  Greek,  larugx,  a 
whistle.  The  apparatus  of  voice. 
It  is  situate  at  the  superior  and  an- 
terior  part  of  the  neck;  and  at  the 
top  of  the  trachea,  with  which  it 
communicate.'". 

Levator. — A muscle  whose  office  it 
is  to  raise  or  elevate  certain  parts. 

I.IGA.MENT.— Fiom  the  Latin,  ligare, 
to  tic.  A name  given  to  fibrous 
stiuctures,  which  serve  to  unite 
bones,  and  form  articulations. 

Lobe. — A round  projecting  part  of  an 
organ. 

Lu.mbar. — Relating  to  the  loins. 

Lymph. — A name  given  to  the  fluid 
contained  in  the  lymphatic  vessels, 
and  thoracic  duct  of  animals. 

Lymphatic. — Partaking  of  the  nature 
of  lymph.  Relating  or  belonging 
to  lymph. 

Malar — ( bone. ) — From  the  Latin, 
malum,  an  apple ; so  called  from 
its  roundness.  The  cheek  bone. 

Malleus. — Latin,  A hammer. 

Mammalia. — From  mamma,  a breast. 
Animals  that  suckle  their  young. 

Mammalogy. — 'From  the  Latin,  mom- 
ma, breast,  and  the  Greek,  logos,  a 
discourse  or  treatise.  .That  part  of 
Natural  History  which  treats  of 
mammiferous  animals. 

Ma.mmary. — From  the  Latin,  mamma, 
a breast.  Belonging  or  relating  to 
the  breast. 

.Mam.mifer.® — From  the  Latin,  mam- 
ma, a breast,  and  fero,  I carry. 
Animals  that  have  teats. 

Mammiferous — Belonging  or  relating 
to  mammiferE. 

Mater. — Latin.  Mother. 

Meatus. — Latin.  A passage. 

Medulla. — Latin.  Marrow. 

Membrana. — Latin.  A membrane. 

Membrane. — A name  given  to  differ- 
ent thin  organs,  representing  spe- 
cies of  supple,  more  or  less  elastic, 
webs. 

Membranous,  or  Membraneous. — Be- 
longing to  membrane. 
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Meskntkry. — From  ihc  Greek,  meson, 
in  the  middle,  and  enleron,  an  in- 
testine. A term  applied  to  several 
duplieatnrcs  of  the  peritoneum, 
which  maintain  the  different  por- 
tions of  the  intestinal  canal  in  their 
respective  situations ; allowing,  how- 
ever, more  or  less  mobility. 

Mesenteric. — Relating  to  the  mesen- 
tery. 

Metacarpus. — From  the  Greek,me<o, 
after,  and  ki/rpas,  the  wrist.  That 
pait  of  the  hand  which  is  between 
the  wri.'t  and  fingers.  1 

Metatarsus. — From  the  Greek, mefo, 
after,  and  Inrsua,  the  instep.  That 
part  of  the  foot  which  is  between 
the  instep  and  toes. 

Metkorolocy.  — From  the  Greek,  ^ 
meteoros,  a meteor,  and  logos,  a 
discourse.  The  natural  history  of 
the  atmosphere. 

Mineralogy. — From  the  Latin,  mine- 
ra,  a mineral  or  mine, and  the  Griek 
logos;  o discourse.  The  natural  his- 
tory of  minerals. 

Mitral — Of  the  form  of  a mitre,  or 
bishop’s  bonnet.  The  name  of  two 
valves  of  the  heart. 

Molar. — From  the  Greek,  mulos,  a 
millstone  or  grindstone;  or  from 
the  Latin,  molo,  I grind.  Thit 
which  bruises  or  grinds.  The  name 
of  certain  teeth. 

Molar  Teeth. — The  grinders.  Jaw 
teeth.  , 

Mollusca. — From  the  Latin,  mollis,} 
soft.  A class  of  marine  animals- 
without  vertebriE,  wliicli  have  blood 
vessels,  a s|TinaI  marrow,  and  a sim- 
ple body,  without  articulated  limbs. 

Molluscous. — Relating  to  Mollusca. 

Motor.  ) That  which  moves,  or 

Motive.  ^ s'ives  the  power  to  move. 

Myopia. — From  the  Greek,  mus,  a 
mouse,  and  ops,  sight.  Because 
mice ' were  supposed  to  bo  short- 
sighted. Nearsightedness. 

Nares. — Latin.  The  nostrils. 

Nasal. — Relating  to  the  no,-e. 

Nitrogen. — From  the  Greek,  nitron, 
nitre,  and  gennao,  I beget.  The 
name  giYon  to  azote  on  account  of 


its  being  the  acidifiable  ba*«  of 
nitric  acid. 

Nutrition.— The  function  by  which 
the  various  organs  receive  the  nu- 
tritive substances,  necessary  to  re- 
pair their  losses  and  mainUin  Uieir 
strength. 

Oblongata.  — Latin.  Elongated 

lei  gthened. 

Obscura. — Latin.  Dark — obscure. 

CEsoniAGus. — From  the  Greek,  oiV;,  I 
carry,  and  phngo,  1 eat.  The  gul- 
let. A lube  leading  from  the  mouth 
to  the  stomach  for  the  transmission 
of  food. 

Olfactory. — From  the  Latin  olfactus, 
the  smell.  That  which  belongs  or 
relates  to  the  sense  of  smell. 

Orbicui.are. — I.atin.  Orbicular. 

Orbit. — From  the  Latin,  orbis,  a cir- 
cle. The  circular  cavities  are  so 
called,  which  lodge  the  organs  of 
sight. 

Organ. — From  the  Greek,  organon, 
an  instrument.  Part  of  an  orga- 
nised being,  dcs'ined  to  exercise 
some  particular  function;  for  ex- 
ample, the  cars  are  the  organs  of 
hearing,  the  muscles  aie  the  organs 
of  motion,  &c. 

Organic. — R<  luting  to  an  organ. 

Organised — Composed  of  organs; 
havng  a mode  of  structure. 

Os. — Latin.  Bone. 

Ossification. — From  the  Latin,  os,  a 
bone,  and  facere,  to  make.  The 
formation  of  bone. 

Oxygen. — From  the  Greek,  oxus,  acid, 
and  geinomai,  I engender. — The 
generator  of  acid,  as  it  was  believed 
to  be  exclusively,  when  this  name 
was  given  to  it  A gas  which  con- 
stitutes about  one  fifth  of  our  at- 
mosphere ; which  is  necessary  to 
the  respiration  of  animals,  and  con- 
sequently indispensable  to  animal 
life.  But  it  cannot  be  breathed 
alone  for  any  considerable  time 
witli  impunity,  requiring  to  be 
mixed  with  about  four  parts  of 
nitrogen  or  azote,  as  is  tlie  cose  in 
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our  atmosphere,  to  render  it  suit-  i 
able  for  respiration.  ( 

Pai.ati. — Latin.  (The  genitive  case! 

of  palatum  ) The  palate.  i 

Palfebral. — From  tlie  Latin,  palpe- 1 
bra,  the  eye-lid.  Belonging  or  re-  S 
lating  to  the  eyelid.  i 

Pancreas. — From  the  Greek,  pon,  all,  | 
and  kreas,  flesh,  that  is,  quite Jlrshy.  5 
A gland  deeply  seated  in  the  ab- 1 
domcn,  which  resembles  the  sali- ' 
vary  glands  in  its  structure,  and ! 
has  been  called  the  abdominal  sali-i 
vary  gland.  It  is  this  part  of  the! 
calf  which  is  called,  in  common  i 
language,  the  sweet  bread.  < 

Pancreatic. — Relating  to  the  pan- 
creas. I 

Papill.«. — Plural  of  Papilla.  ; 

Parietes. — From  the  Latin,  paries,  aj 
wall.  A name  given  to  parts,  which 
form  the  inclosure — the  limits  of 
different  cavities  of  the  body. 
Papilla. — Latin.  A nipple.  A name 
given  to  small  eminences,  which 
appear  to  be  formed  by  the  ulti- 
mate expansion  of  the  vessels  and 
nerves. 

Parotid. — From  the  Greek,  para, 
about,  and  ons,  the  ear.  The  paro- 
tid gland  is  the  largest  of  the  sali- 
vary glands,  seated  under  the  ear, 
and  near  the  angle  of  the  jaw. 
Patella. — Latin.  (The  diminutive] 
of  patina,  a dish,  so  called  from  its  1 
shape.)  The  knee  pan.  j 

Pelvis. — Latin.  A basin.  The  name  ; 
of  the  bony  structure  at  the  lower  1 
part  of  the  trunk,  which  forms  the 
in  erioi  boundary  of  the  abdomen, 
gives  support  or  place  of  foundation 
to  the  spinal  column,  and  affords ' 
pijints  of  articulation  for  the  tliigh 
bones,  eonstituting  the  hip-joint. 
Pericardium. — From  the  Grcak,  peri, 
around,  and  kardia,  the  heart.  The 
pericardium  is  a membranous  sac, 
which  envelopes  the  heart,  and  the 
arterial  and  venous  trunks  that  pass 
from,  or  into  it. 

Peritoneum  — From  the  Greek,  peri, 
around,  and  teinn,  I stretch.  A 
serous  membrane  which  lines  the 
10* 


abdominal  cavity,  and  covers  entire- 
ly or  in  part  all  the  organs  con- 
tained in  it,  and  by  folds,  maintains 
them  in  their  respective  relations. 
The  peritoneum  is  a sort  of  sac 
without  aperture,  which  covers  the 
abdominal  organs,  without  contain- 
ing them  within  it ; the  internal 
surface  of  this  sac  is  smooth,  and 
lubricated  by  a serous  (watery)  fluid. 

Petrous. — From  the  Greek,  petra, 
a rock,  a stone.  A part  of  the  tern- 
poral  bone,  which  contains  the  in- 
ternal organs  of  hearing,  is  so  called 
from/esemb'inga  stone  in  hardness. 

Phalanges — The  plural  of  Phalanx. 

Phalan.x. — From  the  Greek,  phalagx, 
a file  of  soldiers.  The  bones  com- 
posing the  fingers  and  toes.  They 
are  named  first,  second,  and  third 
phalanges. 

Pharynx. — From  the  Greek, pAarugx, 
the  pharynx.  The  swallow.  The 
superior  opening  of  the  (Esophagus. 

Phenomeno.n. — From  the  Greek,  phai. 
nomai,  I appear.  .Appearance;  visi- 
ble quality. 

Pheno.viena. — Plural  of  Phenomenon 

Philosophy. — From  the  Cireek  phileo, 
I love,  and  sophia,  wisdom  or 
knowledge.  A clear  and  distinct 
knowledge  of  things.  The  pursuit 
of  truth. 

Physiology. — From  the  Greek,  vhu- 
sis,  nature,  and  logos,  a discourse. 
The  science  which  treats  of  the 
functions  of  animals  or  vegetables. 

Porta. — Latin.  A gale.  The  part 
of  the  liver,  where  its  vessels  enter 
as  by  a gate.  The  vena  porta  is  a 
vascular  apparatus,  which  conveys 
black  blood  to  the  liver. 

Prehension. — From  the  Latin,  pre- 
dendere,  to  lay  hold  of.  The  pre- 
hension of  aliment  consists  in  lay- 
ing hold  of,  and  conveying  food 
into  the  mouth. 

Presbyopia. — From  the  Greek,  pres- 
bus,  an  old  man,  and  ops,  an  eye— 
Longsightedness. 

Primer. — From  the  Latin,  primus, 
first.  An  elementary  book — a first 
book. 
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Process. — From  the  Latin,  jiroeedo,  I 
go  bcfori! — an  eminence  of  bone — 
an  apophysis. 

Punis. — The  anterior  and  middle  part 
of  the  pelvis. 

PuLMONARV. — Bfelonging  or  relating 
to  the  lungs. 

PuiVCTA. — Latin.  Plural  of  punclum. 
Points. 

PvLORUs. — From  the  Greek,  pule,  a 
gate,  and  ouros,  a guardian.  The 
lower  or  right  orifice  of  the  stomach 

Radial.  — Belonging  or  relating  to 
the  radius. 

Radius. — Latin.  A spoke— .go  called 
from  its  shape — one  of  the  bones  of; 
the  fore-arm.  ‘ ! 

Ramuscui-e. — From  the  Latin,  ramus, 
a branch.  A diminutive  branch. 

Receptaculuh. — Latin.  A recepta- 
cle— a reservoir. 

Renal. — Belonging  or  relating  to  the 
kidney. 

Retina. — From  the  Latin,  rete,  a net. 
The  essential  organ  of  vision:  on  it 
the  images  of  objects  are  impressed. 

Rotator. — From  the  Latin,  rota,  a 
wheel.  A name  given  to  muscles, 
which  turn  the  piirts  to  which  they 
are  attached  on  their  axes. 

Rotula.—  Tile  patella. 

S.ACRAL. — Relating  to  the  sacrum. 

Sacrum — 'I'he  bone  which  forms  the 
posterior  part  of  the  pelvis,  and  is  a 
continuation  of  the  vertebral  column. 

Saliva. — Spittle. 

Salivary. — Belonging  or  relating  to 
saliva. 

Sap. — The  nutritious  liquid,  or  blood 
of  plants. 

Scapula. — The  shoulder  blade. 

Science. — From  the  Latin,  scientia, 
knowledge.  Any  art  or  species  of 
knowledge,  arranged  in  order,  or 
on  some  plan. 

Sclerotica — From  the  Greek,  skle- 
ro6,  I harden.  A hard,  resisting, 
pearly  white,  opaque  membrane, 
winch  forms  the  posterior  four 
fifths  of  the  external  coat  or  cover- 
ing of  the  eye  balL 


Secretio.n.— From  the  f.atin,  steer- 
nere,  to  separate.  The  organic 
functions  of  the  several  glands,  by 
which  tlicy  separate  from  the  blood 
the  materials  which  they  respective- 
ly demand  for  tbcirsevcnil  purpo>«4: 
each  organ  according  to  its  peculiar 
structure,  differs  from  the  re-t,  and 
hence  we  have  the  formation  oftlie 
different  fluids,  as  bile,  saliva,  milk, 
&.C.  The  fluids  thus  elaborated  or 
separated  f?om  the  blood  are  also 
termed  secretions. 

Sense. — The  faculty  of  receiving  im- 
pressions from  external  objects. 

SENSiBiLiTY.-Tlie ability  or  faculty  of 
receiving  impressions  from  sur- 
rounding objects,  and  being  con- 
scious of  them. 

Sinuous. — Relating  or  belonging  to  a 
sinus.  Partaking  of  tlie  nature  of 
a sinus. 

Sinus. — Any  cavity,  the  interior  of 
which  is  more  expanded  than  the 
entrance  ; in  this  respect,  being  the 
reverse  of  a fossa  ; which  sec. 

Skeleto.n. — From  the  Greek,  skello, 
I dry.  The  aggregate  of  the  hard 
parts  of  the  body,  or  the  bones. 

Skln. — The  dense,  elastic  membrane, 
which  envelopes  the  body.  It  con- 
sists of  three  layers  or  lamince ; 
the  derma,  the  epidermis,  and  rete 
mucosum,  the  last  being  situate  be- 
tween the  other  two.  The  colour 
of  the  different  races  of  men  de- 
pends upon  the  colour  of  this  rete 
mucosum,  (mucous  net;)  the  other 
two  layers  being  alike  or  nearly  so, 
in  the  whole  human  family. 

Si'iiE.NOiD. — From  the  Greek,  sphen,  a 
wedge,  aiid  eidos,  resemblance — a 
bone,  situate  on  the  middle  line 
and  at  the  base  of  tlie  cranium.  It 
articulates  with  all  the  other  bones 
of  the  cranium  ; supports  them,  and 
strengthens  their  union,  acting  very 
much  like  the  key-stone  of  an 
arch. 

Stapes. — Latin.  A stirrup.  The  in- 
nermost  of  the  small  bones  of  the 
ear,  so  called  because  it  resembles  a 
stirrup. 
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Sternum. — From  the  Greek,  sterros,  j 
solid.  The  breast  bone. 

Subclavian. — From  the  Latin,  safe,  j 
under,  and  clavis,  the  clavicle,  i 
That  which  is  under  the  clavicle,  j 

Subcutaneous. — From  the  Latin, suA, 
under,  and  cutis,  the  skin.  That 
which  is  under  the  skin. 

Sublingual. — From  the  Latin,  sub, 
under,  and  lingua,  the  tongue. 
That  which  is  under  the  tongue. 

SuBMAXiLLARV. — From  tile  Latin,  sub, 
under,  and  7nuii7/a,  the  jaw.  That 
which  is  under  the  jaws. 

Suture. — From  the  Latin,  suo,  I 
stitch.  A kind  of  immoveable  ar- 
ticu'ation  or  j iiiit,  in  which  the 
bones  unite  by  means  of  serrated 
edge.o,  which  are,  as  it  were,  dove- 
tailed into  each  other.  The  articu- 
lations of  the  bones  of  the  cranium 
are  of  this  kind. 

Symmetrical. — From  the  Greek,  sun, 
witb,and  melron,  measure.  .\  term 
applied  to  those  parts  of  the  body, 
which  if  seated  on  the  middle  line, 
m.iy  be  divided  into  two  equal,  and  > 
perlectly  like  halves : or  which,  if 
situate — the  one  to  the  right  and 
tlie  otb.er  to  the  loft  of  this  line — 
h ive  a similar  conformation,  and  a 
perfectly  analogous  arrangement. 

SvxcoPE. — From  the  Greek,  sugkripto, 

I fall  down.  Fainting — complete 
loss  of  sensation  and  motion,  with  ' 
C'.nsi  lerable  diminution  or  entire 
suspension,  of  ihe  pulsations  of  the 
heart  and  the  movements  of  respi- 
ration. Hence,  syncope  resembles 
death. 

Synovia  — From  the  Greek,  sun,  with, 
and  don,  an  egg.  The  lubricating 
fluid  of  the  joints,  which  enables 
the  surfaces  of  the  bones  and  ten- 
dons to  glide  smoothly  over  each 
other. 

System. — From  the  Greek,  sun,  to 
getlier,  and  istemi,  I place.  An 
arrangem-  nt  according  to  some 
plan  or  method. 

Systoi-e  — From  the  Greek,  suslelld,l 
I contract.  The  contraction  of! 
the  heart,  by  which  it  gives  im-  i 


pulse  to  the  blood  or  causes  its  pro- 
gression in  the  blood  vessels.  It 
is  opposed  to  the  diastole  of  this 
organ. 

Tarsus. — From  the  Greek,  torsos, 
any  row,  the  sole  of  the  foot.  The 
posterior  part  of  the  foot,  which,  in 
man,  consists  ot  seven  hones,  and 
forms  the  heel  and  instep.  A thin 
plate  of  cartilage  seated  in  the  sub- 
stance of  the  free  edge  of  each  eye- 
lid. 

Tears. — The  fluid  secreted  by  the 
lachrymal  gland,  and  poured  be- 
tween the  globe  of  the  eye  and  the 
eyelids,  to  facilitate  the  motions  of 
those  parts. 

Te.ndon. — From  the  Greek,  teino,  I 
stretch.  Strong,  white,  fibrous, 
cords,  which  connect  the  musi^Pes 
to  the  bones  which  they  move.  The 
tendons  may  be  considered  as  so 
many  cords,  for  transmitting  the 
motion  of  the  muscles  to  the  bones 
or  levers. 

Tendinous. — Belonging  to,  or  parta- 
king of  the  nature  of  tendon. 

Thorax. — From  the  Greek,  thorax, 
the  chest.  It  is  bounded  posteriorly 
by  the  verlebras  ; laterally,  by  the 
ribs  and  scapula  ; anterior'y,  by 
the  sternum;  above  by  the  clavicle; 
and  below  by  the  diaphragm.  It 
is  destined  to  lodge  and  protect  the 
chief  organs  of  respiration  and  cir- 
culaiioii: — the  lungs  and  heart. 

Thoracic. — Belonging  to  the  thorax. 

Tibia. — Latin.  A flute.  The  largest 
bon  of  the  leg  is  so  called. 

Tissue — From  the  Latin,  teaiere,  to 
weave.  The  interlacement  or  union 
of  many  things  which  form  a body, 
as  threads  of  flax,  silk,  W’ool,  A.C., 
of  which  cloths  and  stufis  are  made. 
From  an  ib'gy,  the  lerm  is  employed 
in  anatomy  to  describe  the  sub- 
stances of  which  the  organs  of 
animals  in  general,  and  of  man 
pal  ticularly,  arc  formed,  and  vviiich 
result  from  the  interlacement  of 
fibres.  It  is  applied  to  the  different 
kinds  of  organization  of  the  body, 
as,  fur  example,  the  muscular  tiasuo. 
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osseous  tissuK,  meanine  the  struc- 
ture of  which  the  muscles,  and 
bones  are  composed. 

Trachea. — From  the  Greek,  Iraehus, 
rough,  and  arteria, a.n  artery,  which 
is  formed  from  aer,  air,  and  terein, 
to  keep.  Tlie  canal  which  conveys 
the  air  to  the  lungs.  The  wind* 
pipe. 

Tricuspid. — From  the  Latin,  tres, 
three,  and  cuspts,  a point — having 
three  points.  The  three  valves 
situate  in  the  right  auriculo-ventri- 
cular  opening  of  the  heart  are  thus 
named. 

Tunica. — Latin.  A tunic ; a coat  or 
covering  of  an  organ. 

Tympanum. — Latin.  A drum.  The 
drum  of  the  ear. 

Tympani. — (Genitive  case  of  tympa- 
num.) Of  the  drum  of  the  ear. 

Ulna. — The  bone  of  the  forearm, 
which  forms  the  prominence  of  the 
elbow,  during  the  fle.vion  of  that 
joint. 

Ulnar. — Relating  to  the  ulna. 

Unguiform. — From  the  Latin, ung'ufs, 
a human  nail,  and  forma,  shape — 
Of  tlie  form  of  a nail. 

Valve. — From  the  Latin,  ralva,  doors 
— a small  door.  Any  membrane  or 
doubling  of  membrane  which  pre- 
vents fluids  from  flowing  back  in 
the  vessels  and  canals  of  the  ani- 
mal bn^  . 

Vein. — TTie  veins  are  vessels  for  the 
conveyance  of  black  blood  from  all 


parts  of  the  body  to  the  Iteart. 
They  are  found  wherever  there  are 
arteries- 

Velum. — Latin.  A veil. 

Venous  — Relating  to  the  vein». 

Ve.stricle. — From  the  Latin,  venter, 
a belly.  A name  given  in  anatomy 
to  various  parts. 

Vermiform. — From  the  Latin,  eermis, 
a worm,  and  forma,  form.  Worm. 
shaped. 

Vermicular. — Belonging  or  relating 
to  worms.  The  motion  of  the  in. 
testines  is  vermicular,  that  b,  re- 
sembling that  of  a worm. 

Vartedra. — From  the  Latin,  vertere, 
to  tu  n.  This  name  has  been  given 
to  each  of  the  bones,  which,  by 
their  union,  form  the  vertebral  or 
spinal  column,  vulgarly  called  the 
back-bone. 

Vertebr.e. — The  plural  of  vertebra. 

Vertebral. — Belonging  to  the  ver- 
tebrcB. 

Viscid.  ) Glutinous;  sticky;  tena- 

Viscous.  \ ceous. 

Viscu.a. — Any  bowel  or  enlrail,  or  in- 
ternal part,  as  the  heart,  liver,  lungs, 
pancreas,  &c. 

Viscera. — The  plural  of  viscus. 

V iTREous — Rese  m hi  i ng  glass — glassy. 

Zoology. — From  the  Greek,  xoon,  an 
animal,  and  logos,  a discourse. 
That  part  of  natural  history  which 
treats  of  animals. 

Zoologist. — One  devoted  to  the  study 
of  zoology. 
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